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The Take-Anywhere 
Oscilloscope 


The ScopeMeter™ is a world first. A new concept that combines a powerful scope and meter in one handheld 
instrument. Designed specifically to make on-the-go service and testing easier and quicker. It’s extremely 
robust. It’s sealed against moisture and dust. And works a full four hours from one charge. It weighs just 1.8 kg. 
It’s only twice the size of a multimeter. Yet it’s packed with powerful features. 



50MHz Digital Storage 
Scope plus... 

• 25MS/s 2 ch. dig. storage 

• 8-bit,25 levels/div vert, resolution 

• Autoset for instant auto setup 

• lOns/div to 5s/div 

• 60s/division roll mode with 40ns 
glitch capture 

• Store 8 waveforms (95/97) and 
10 set-ups (97) 

• Memory and measuring cursors 
(95/97) 

• 600Vrms safe measurement with 
probe (UL listed) 

...3000 count DMM plus 

1 Functions include Min/Max, Touch 
Hold 1M , Relative, %, Autoranging 

t dBm, dBVand dBW (95/97) 

• 5 Soft Keys/Pop-Up Menus 

• 12cm 240x240pixel Super Twisted 
Nematic LCD screen 

• Floating up to BOOVrms 

« Optical RS-232 Port (97) 

• Low Power (4 hr int. battery) 

• Built-In component and baud rate 
testers and a sine, square and 
ramp signal generator (97) 

... Frequency Counter 

• Four full digits 1Hz to 5MHz 


Test Leads, Scope 
Probes & Accessories 

We carry a comprehensive range of 
leads, probes and accessories from 
manufacturers like Fluke, Black-*Starand 
Silvertronic. Unlike leads from some 
suppliers these are manufactured to the 
highest safety standards using quality 
silicone rubber sheathed cable. 

Give your instruments a new lease of life 
or simplify measurements by using the 
right accessory! 


We stock the full range of Fluke Multimeters and 
Accessories. Call us for advice (and the best price) 

on the most suitable meter for your application. 

NEW 1994/95 
36 PAGE FREE 
SH0RTF0RM 
CATALOGUE 
AVAILABLE 
NOW 


Free 36 page catalogue and detailed brochures and specifications available. We are factory 
trained to advise on your requirements for general purpose Test & Measuring Instruments 
Ask about our Account facilities and special arrangements for Education and Government 
Departments. Express delivery can be arranged throughout Australia and South Pacific 
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129 Queen Street, Beaconsfield. P.O.Box 37 Beaconsfield NSW 2014 

Tel: (02) 698 4776 Fax : (02) 699 9170 

Call for name of your local stockist 
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The ABC’s beam into Asia 



ATVI, the ABC’s C-band satellite 
service to Asia, is now into its second 
year of operation. Barrie Smith 
looks at what’s been achieved to date 
in his story starting on page 26. 


Automatic txfmr tester 



Traditionally, transformer testing 
has been costly and time consuming. 
But UK firm Voltech has changed 
this dramatically, with its new mi¬ 
croprocessor controlled and easily 
programmed automatic transformer 
testers. See our story on page 112. 


On the cover 

Federal Publishing’s receptionist 
Robin Morrey kindly volunteered to 
model the new Koss Quiet Zone 1000 
noise-cancelling headphones for us, 
when they arrived after Louis Challis 
had reviewed the ANVT originals. 
You’ll find Louis’ review starting on 
page 8. (Picture by Peter Beattie) 
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LETTERS TO 
THE EDITOR 


32V radio history 

I read EA with interest each month, as I 
have since 1954. Perhaps the columns that 
I read most would be Vintage Radio, 
When I Think Back, The Serviceman, 
Moffat’s Madhouse and Forum. 

I have a request that may be suited to a 
Letter to the Editor or perhaps to Neville 
Williams — When I Think Back. 

I have been researching the era of the 
32 volt lighting/power plant in Australia 
and the 32 volt radios (to a lesser extent) 
that were used with these 32 volt power 
sources. I have not been able to get very 
much information on the history, develop¬ 
ment or use of this system of light and 
power supply for rural Australia. I am 
familar to the extent that I was brought up 
on a farm and we did have a 32 volt light¬ 
ing plant and later on, I used to service 32 
volt radios. 

I don’t even have a wiring diagram of a 
typical 32 volt lighting plant One often- 
asked question is “Why 32 volts?” I don’t 
know and no-one else has been able to 
come up with a good answer. 

It is my desire to research this topic as 
best I can and provide an article which 
gives the history, development and use of 
32 volts in Australia. The information is 
disappearing at an alarming rate and even 
asking the older generation I can get little 
information. I see your magazine as one 
of my last hopes of being able to get this 
information together for our future, before 
it is lost forever. 

Rodney Champness, VK3UG 

Benalla, Vic. 

Comment: We’d be surprised if some 
valuable information isn't forthcoming 
from some of our readers, Rodney — 
they’re a mine of information. We’ll pass 
on any material that arrives, and good 
luck with your project. 

Freon defended 

In your defence against the ‘Brickbat’ 
from Peter Moon (March EA), may I offer 
the following. In my day the ozone layer 
was a bi-product of the filtering effect of 
oxygen (O 2 ) on the UV rays, O 3 itself 
having little effect This is supported by 
the fact that there is no ozone layer (a hole 
in fact), over the ‘polar nights’ where 
there is no solar radiation for many 
months of the year. 

Secondly, as far as I can remember, the 


relative densities of chlorine, freon and 
other fluorocarbon compounds released 
into the atmosphere are such that they 
would act much like a brick in a pond of 
water. Mere man with all his efforts could 
hardly affect the stratosphere as much as 
one good volcano. Likewise the gasses 
from farting cattle, which would bum up 
in one good lightning flash anyway. 

Enlightened scientific opinion has al¬ 
ready consigned the ozone hole scam to 
the same bin as a previous scare tactic 
called the nuclear winter, except of course 
those who stand to profit from the sale of 
the new expensive replacement 
refrigerant Long live Tom Moffat — and 
his beautifully sane madhouse. 

Philip Madsen, 

Nanango, Qld. 

Preamp source 

Could you please add a footnote to Tom 
Moffat’s column (or elsewhere) to the ef¬ 
fect that the Post Office Box for the Wire¬ 
less Institute of Australia SA Division’s 
Equipment Supply Committee (WIA 
ESQ is now: 

P.O. Box 789, 

Salisbury, SA 5108 

A number of people are still ordering 
2m preamps from P.O. Box 392, Marden, 
presumably using the address given in EA 
August 1992. P.O. Box 392 is rarely 
checked nowadays and will be cancelled 
in April. 

We apologise for the delay in filling or¬ 
ders to those who have recently sent or¬ 
ders to the old address. 

I’m on the periphery of the ESC now, 
but I know die boys are still getting 
preamp orders regularly. The ESC is a 
membership service for the WIA SA 
Division, and we don’t seek publicity, but 
do not wish to inconvenience those who 
may wish to order from us. 

Mark Spooner, 

Vale Park, SA. 

Mysterious units? 

Again I have read and enjoyed 
February’s EA from cover-to-cover. How¬ 
ever, this time I discovered that I must be 
bit pedantic. 

Tom Moffat says that robots and com¬ 
puters were initially introduced to make 
our jobs easier, but had in fact, in many 
cases, eliminated our jobs completely. 
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Suddenly it dawned on me that this is 
what must have been the fate of sub¬ 
editors and copy-readers. 

Messrs Jeans and Woodward gave us 
two excellant articles on solar-powered 
cars, that were both liberally splattered 
with a mysterious metric notation: kph! 

A lower-case k is kilo and a small h can 
be taken to be hour(s) — we all know that 
— but what is a little p? 

Maybe it was what the drivers of the 
cars did behind a tree. 

It cannot mean per as this is given as a 
SLANT or an OBLIQUE STROKE. And 
if metres were involved, what happened to 
all the little ms? 

Next time either of these contributors 
turn in copy, please ask him to run it 
through a computer. Remingtons were Ok 
in their day, but now we have PCs with 
in-built Thesauruses and Dictionaries. 
They’ll even tell us how many times they 
have had to substitute km/h for kph. The 
subbies and readers can continue to keep 
Tom company down at the CES. 

Only joking... 

Gordon Browell, 

Maryborough, Qld. 

Screen wobble 

I refer to ‘Delinquent PC’, a letter to the 
editor, in December 1993. It was interest¬ 
ing to read of the problem that Marie is 
experiencing, as I have had installations 
with the same screen wobbles and have 
noticed that the problem is more evident 
with SVGA monitors and that in all cases 
the home or office uses electric heating in 
the slab. If this form of heating is used at 
Mark’s home, then isolating the floor 
heating circuit breaker during the wobbles 
will quickly verify if this is the case. 

In the event that this cures the screen 
wobbles, then the removal of the source is 
a tad difficult and may incur the wrath of 
the rest of the household, particularly 
during winter. A Faraday Shield placed 
under the top of the computer desk may 
help, or a suitable shield (Mu metal), 
around the neck and yoke of the monitor 
tube, although more difficult to fit safely, 
should do the trick. 

I have not had to resort to these 
measures as careful relocation has mini¬ 
mised the problem cases — so far. 

Neil Cox, 

Ballarat, Vic. 

Letters published in this column ex¬ 
press the opinions of the correspon¬ 
dents concerned, and do not 
necessarily reflect the opinions or 
policies of the staff or publisher of 
Electronics Australia. We reserve the 
right to edit letters which are very 
long or potentially defamatory. 


EDITORIAL 
VIEWPOINT 

Are YOU happy in our 
global communications backwater? 

What’s the actual purpose of this ‘editorial chat’ column, or leader as it’s often 
called, in a technical magazine like EA1 Well, sometimes it’s to allow me to add 
useful background information on some of the articles or news items in the issue, 
to put them more clearly in context. Often I guess it’s also to give the magazine a 
‘personal’ human face, and perhaps reassure readers that the editorial material you 
find on the following pages hasn’t been simply churned out by a computer, 
without human intervention... 

One of the things I do certainly try to do here is comment on recent technical 
developments (or the lack of them), and in a way which is sometimes deliberately 
provocative. Why? I suppose it’s because I think the matters concerned are impor¬ 
tant, and I want to get readers thinking about them. Sometimes the only way to 
achieve this seems to be by putting things in a way which you know is likely to 
irritate and upset people. 

Here goes again, then. We in Australia and New Zealand like to think of oursel¬ 
ves as living in a developed and technological society, don’t we? Always eager to 
grasp new technology, and use it to our advantage — or so we think. But in some 
areas at least, I think we’re kidding ourselves. 

In a recent issue of Coops Technology Digest , an industry newsletter published 
by Robert Cooper in New Zealand, I read that our South Pacific region lags behind 
virtually every other area of the world, in terms of access to satellite television 
programming. As Mr Cooper points out, even a dish owner in a humble village in 
Bangladesh typically has access to 40 programme channels, on a regular basis. 

In contrast, New Zealanders as yet apparently have access to only one full-time 
service (CNN), while in Australia the only ‘official’ full-time service is BMAC-en- 
coded HACBSS/RCTS material, intended purely to allow people in remote 
country areas to receive our ABCTV and a local commercial channel or two. Apart 
from picking up the occasional news feed or promo from Optus 
transponders, only dedicated enthusiasts with big dishes and remote actuators, etc., 
can receive much else. (Domestic BMAC receivers aren’t even made or sold 
anymore, as I understand it) 

I know there’s ‘good economic reasons’ used to explain this lag. Both countries 
have relatively small populations, spread over wide areas, so additional program¬ 
ming supposedly can’t be provided economically. I’ve also heard that if-it-ain’t- 
broke-don’t-fix-it reasoning, along the lines ‘Why do we want 50 more channels, 
or even 500? Have you seen what those extra channels provide in the USA, etc? 
It’s all RUBBISH!’ 

I don’t know about you, but personally I find these explanations and reasoning 
quite unsatisfying. All I know is that most of the world is taking part in an exciting 
global communications revolution, but Australia and New Zealand seem to have 
barely noticed — let alone decided to take part It seems to me that we’ll miss out 
on all kinds of opportunities, if we don’t get moving soon. 

What’s the real reason why, in 1994, we still have less freedom of choice and 
access to world news and other material than a Bangladeshi villager? Is it because 
we’ve inherited a paternalist media bureaucracy, which still believes in tight and 
centralised media control — or because we have elected politicians who don’t 
have the guts to risk upsetting our current media moguls? 

I don’t know. But whatever it is, we need to fix it, and fast 

Jim Rowe 
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What's New in 

VIDEO and AUDIO 



30m in video, 

10m in audio tapes 



E-30 


HIGHQUALITY 
STANDARD 


E-30/45m 



TDK, which claims to be the world’s 
largest supplier of video cassette tape, 
has introduced an E-30 HS (30 minute) 
tape to compliment its existing E-60, E- 
120, E-180 and E-240 minute playing 
times in the popular HS or High Quality 
Standard formulation. 

Camcorder users favour a shorter tape 
time for dubbing, rather than using E- 
120 and E-180 tapes and wasting un¬ 
used footage or being limited to only 
premium grades. 

Until now TDK had supplied E-30 
only in its HDX-Pro grade, contending 
that the demand for this playing time 
was mainly used for mastering and 
professional applications. 

TDK’s HS grade uses its proprietary 
Super Avilyn technology, in combina¬ 
tion with a specially developed three 
dimensional high density webbed matrix 
binder. The HS E-30 has an RRP of 
$7.95 and is available at selected TDK 
dealers and department stores. 

TDK has also introduced a 10-minute 
playing time in its audio tape D for¬ 
mulation. TDK’s Normal/Type 1 Posi¬ 


tion D type is the company’s best selling 
tape, with sales accounting for over 
60% of all audio cassette tape sales. The 
new D-10 supports the existing D line¬ 
up of 46,60,90 and 120 minute playing 
times, and like the others uses the 
company’s improved Pure Grained Fer¬ 
ric particle formulation. 

Range of Ross 
headphones 

The quality range of Ross headphones 
from the UK is now available in 
Australia exclusively through the 
Electronic Enterprises and Record 
Music group outlets. Styled for comfort 
with great sound quality, Ross head¬ 
phones have achieved considerable 
success in the UK and a strong follow¬ 
ing in Europe. 

Top of the range units offer a frequen¬ 
cy response flat from 15 or 18Hz to 32, 
25 or 22kHz depending on the model, 
while all others are rated flat from 20Hz 
to 20kHz. Impedances are designed 
from four ohms to 32 or 100 ohms. Sen¬ 
sitivities range from 90 to llOdB, ac¬ 
cording to model. 

Attention to detail in the hi-fi stereo 
phones extends to adding independent 
volume controls in some models. The 
high velocity samarium-cobalt drive 
units with ultra thin. Mylar Dome 
diaphragms give the lightness that con¬ 
tributes to wearer comfort while achiev¬ 
ing sound quality by providing wide 
range, distortion free response. 

Ross offer a wide selection of models, 
which include hifi top of the range, 
video TV phones with extra long leads, 



folding personal earphones, super 
lightweight and micro stereo units. A su¬ 
perior hifi infra red cordless model has 
just been added to the line. Retail prices 
vary from $30 up to $299. 

Further information from Ross 
Electronics, PO Box 652, Avalon NSW 
2107, or phone (02) 974 1768. 

Compact, low cost 
professional speakers 



The new Celestion CR Series Profes¬ 
sional Loudspeakers are portable, ver¬ 
satile and reliable enclosures designed 
to deliver accurate response, even at 
high sound pressure levels. The CR 
Series is claimed to be ideal for live per¬ 
formance sound reinforcement in clubs, 
restaurants or discos, or anywhere a 
budget priced, high quality portable 
speaker system is required. 

The CR Series differs from 
Celestion’s SR Series in that external 
electronic processors are not required. 
The new range includes internal cross¬ 
overs and can be driven directly by 
amplifier outputs. 

It comprises two compact two way 
enclosures, available as front-of-house 
or stage monitor versions; three way full 
range systems; and two subwoofer 
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enclosures, complemented with a range 
of mounting and suspension accessories. 

The CRil02 and CRil22 compac 
enclosures are two way systems featur¬ 
ing one 10" bass driver respectively, 

copied with a hom ««««“\ 

compact cabinet suitable forstand 
mounting. Power handling is 200W ana 
250W respectively. Both are capab 
?uS ranToperaiion or may be 
together with Celestion s CRil51 or 
PRil81 single 15" and single 1 
2X enclosures for extended low 
freauency response. Both two way sys¬ 
tems aie^available in stage monitor ver¬ 
sions featuring identical component 
minted in angled cabinets for mtnt- 
mum stage height 

The CRil53 three way system fea 
tures 15" LF and 6" MF drivers coupled 
with a horn loaded tweeter, an 
capable of 300W continuous program 
newer The CRil83 features 18 LF and 
10 " MF drivers together with a ho^ 
loaded tweeter, and boasts 500W 
tinuous program power handling. __ 

CR Series cabinets employ multi P y 
vellow pine construction finished in 
Sk tripTe weave carpet dadoed glued 
and jointed with steel fasteners and ngid 
Sal bracing, and are fitted with 18 
gauge perforated polyester powder 
coated grilles for maximum driver 
nrotection. All CR Series cabinets share 
a 8.5 degree side angle to form arrays 
when used in multiples. , , 

Celestion professional audio products 


Two head ‘Super Drive’ VCR 

Panasonic has recendy launch^ the 

corde* 1 designed ^to compliment the 

he As V whh all the Panasonic ‘Super 
Drive’ VCR range, the SD1 has a one 
niece aluminium diecast chassis which 
S^tS rigidity and greatly mcrea^d 
reliability. The Direct Drive cylinder 
motor is claimed to have 9^9^- 
tional accuracy, for a consistently 

Sm mS P D C rSs a Video Index Search 
System which allows the user to go to 

are available from selected dealers 


the beginning of a recording by simply 

JSS^bLnonU.emmo.ec^b 

Tf the program required is th 
separate* recording then the user jovdd 

Sss the button three umes to reach the 

beginning of that program 

Another feature on the SD1 
‘Ouick View’ which operates wit 
Fast-Fast and Rewind. U 
user to have a view of the® 
when the machine is in FF or REW 
mode. A palm sized remote control 

operates all features of the VCK. u 

also has a one month eight program 
calendar timer. 

The Panasonic NV-SD1 video cassette 
reKTwilable from electrical 
retailers for a recommended retail pr.ee 
of $549. 

oev For further information please con- 

S' Amber at 5 Skyline 
Forest 2086; phone (02) 975 1211- 


Car system features DSP 

Kenwood’s new System X905 car 
audio system is the company s flagship 
digital signal processing system, 
deigned to 1 take car audio systemsmto 

L fist cennny’.Tbe complex XW5 

svstem comprises the X905 casseu 
tuner with CD control, the ^s dig 
signal processor and a C705 mump 
CD player, plus a suitable ampl ier 

^hTof the X905 system is »e 
X905 cassette-tune CD changer contro 

KSfacuasmecon^nfo 

the DSP unit, up to two C 7 05 midup 
CD players plus other K - e ”' vo ° 

products which iUcorp^ate^the 

system' n or K-Bus connection. This con- 
nects Kenwood’s car audio components 

mSon^o^rafion^srams. Vor e^ 

X905 centre unit. 

The cassette section uses Kenwowls 
latest head technology and employs a 


hard wearing Auto A^muth head which 
continually adjusts for correct tape to 

he, TheP705 digital signal processor of¬ 
fers advanced DSP features, including 
simulation of six live vemies mcluding 
Concert Hall, Jazz Club, btaaium, 

Dance Hall, Church and ^^ n J arge 
recreating the ambience of these large 

^ESiontu °es allows for pops 
loudness, vocals, Uve house classic or 
flat reproduction. 


The C705 is the world’s smallest 10- 
multiple CD player ustng 
Kenwood’s advanced one tat DA 

5332 is as 

’“STSSSs can be bought as . 
svstem or as individual components. 

r£ X905 casseue-utner/CD controlter 

Stats 

SS'c^yerPs>099). * 























Vldeo & A udio: The Challis Rep 


ort 


NQ100 Noise 

Attenuating Headphones 

This month our reviewer Louis Ch air u a 

^^yea^s^LaTvegas^E^Th^A 6 ^ 5 ^ ® -andttf^h’ ° f t "" '**• Noise 

attenuate artbtoX < SJl?^ NVr t* 0 ™* «* an inbu^amoMfe anrff h ct of co "*derable inte?S 
as aircraft. °' Se ' mak,n 8 ,hem we " suited for listening totT ~ fr ancell, '« system to 

5 music, etc in noisy environments such 


reSnfro? 6 mOS ‘ popular exh 'bits at the 
ecent Consumer Electronics Show in Las 

Tpr 4 ? eS ! ^ r ° m ^ Ctlve Noise and Vibration 
Technologies, Inc (ANVT). ‘ 

(£cf/fo/-'s N ° te: Koss is now ^so selline 
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that experienced when descending in an 
aircraft, (or more relevantly) when stand¬ 
ing in an anechoic chamber. 

On closer examination of the box's con¬ 
tents, I noted the unusual design of the 
headphones, each of whose earpieces in¬ 
corporate soft contoured black foam 
facings, which have been designed to sen¬ 
sibly swivel inwards, thereby facilitating 
their packing into a purse, satchel, or air 
travel bag. 

A small rectangular aperture at the 
upper/outer lipped edge of each earpiece's 
external moulding caught my eye. Inside 
that aperture, ANVT have placed minia¬ 
ture microphones which monitor the ex¬ 
ternal acoustical field, and extract the low 
frequency data to provide the active anti¬ 
phase signal to attenuate, or (to use their 
words) 'reduce the noise' to which your 
ear would otherwise be exposed. 

The headphones are connected by a 
1100mm long 'Y' lead, at one end of 
which is an eight-pin miniature DIN plug, 
similar to those used by my Macintosh 
computer. This plugs into the active 
amplifier unit, which is comparable in size 
to a pack of 20 cigarettes. There are vir¬ 
tually no accessible controls other than 
the ON/OFF switch on one side of the 
unit, and a removable shirt pocket or belt 
clip at the rear. 

The top of the amplifier unit has two 
sockets, one the eight-pin miniature DIN 
socket for the headphones, and the other a 
3.5mm diameter 'tip, ring and sleeve' 
stereo phone socket. This matches the 
lead provided, for which a supplementary 
two-pin tip and sleeve socket is also 
provided to suit specific aircraft require¬ 


ments (as typified by the Boeing 747, 767 
and 737 aircraft of Qantas). As I sub¬ 
sequently discovered, not all aircraft pro¬ 
vide these special sockets, and even when 
they do, they don't necessarily provide a 
signal which is compatible with the 
dynamic input signal range characteristics 
of the headphones. 

On even closer inspection of the 
amplifier unit, you notice a battery com¬ 
partment at its base, into which two 
standard 'AA' cells are easily inserted 
to provide a nominated 200 hours of 
useful operating life. Inside the lid of the 
box, ANVT provides 'A brief explana¬ 
tion of what you're about to experience'. 
This blurb extols the revolutionary ac¬ 
tive technology, but leaves it to the 
separate 'User Guide' to discuss the 
'psychoacoustics experience'. 


Stop Press: Version from Koss 

Just as this article was being prepared 
for publication, we learned that lead¬ 
ing headphone supplier Koss is now 
marketing its own version of the ANVT 
NQ100 active noise reduction 
'phones. Called the Koss 'Quiet Zone 
1000' system, these are likely to be 
available in Australia from existing 
Koss suppliers by the time this issue is 
published. A local price had not been 
finalised when we went to press. 

For further information on price and 
availability, including your nearest 
dealer, contact the Australian dis¬ 
tributor for Koss: EDS Trading 
Australasia Pty Ltd, of Slough Business 
Park, Unit 24, Slough Avenue, Silver- 
water 2141; phone (02) 647 2009. 


I put on the NQIOO's headphones, 
plugged in the lead, switched on the 
power, and — yesl I too knew exactly 
what the PR and Marketing people 
were referring to when they talked about 
that psychoacoustic experience. The sen¬ 
sation I observed was very much like 
walking into my anechoic chamber and 
closing the door. 

My ears and brain became immediately 
aware of an abnormal sensation, in which 
the low frequency noise which all of us 
experience to varying degrees in our nor¬ 
mal environment, was suddenly 
diminished in a most unexpected way. 
Whilst I wasn't sure that I was hearing an 
18-decibel reduction in that level, I was 
sure that I was hearing a significant reduc¬ 
tion. Having satisfied myself that the 
NQIOO's do work, I then proceeded to 
evaluate just how well. 

Objective testing 

The first series of tests involved placing 
the NQIOO's on one of my laboratory's 
'artificial ears'. By far the most appropriate 
of these is the Bruel & Kjaer Type 4153 
artificial ear. This provides a standardised 
test format, which virtually all headphone 
manufacturers have now adopted for the 
frequency response and related harmonic 
distortion evaluations of their products. 

The 4153 uses a pressure response 
microphone, which provides an accurate 
and stable reference — even though it 
must be acknowledged that the combina¬ 
tion of the type 4153 artificial ear and the 
preferred microphone do not duplicate the 
response characteristics of either the 
average human ear, or even any specific 
human ear. As I half expected, die fre¬ 
quency response testing on the NQIOO's 
confirmed that their individual output fre¬ 
quency responses are reasonably flat 
over the frequency region 50F1z to 
800Hz, with an unmistakable phase 
shift at 200Hz which manifests itself as 
a small peak followed by a trough. As I 
subsequently discovered, that phase shift 
occurs at the peak of the Active Attenua¬ 
tion characteristics, and is associated with 
the Active Attenuation algorithm which is 
incorporated in the NQIOO's micro¬ 
processor circuitry. 

The frequency response above 1kHz 
incorporates a significant number of 
fluctuations, the most significant of which 
occurs at 4500Hz. The frequency 
response does extend up to 20kHz as 
claimed, with significant fluctuations in 
the frequency response which is within 
+/-10dB from 15Hz to 20kHz. The use- 
able frequency response is however 
more like 50Hz to 20kHz, with some of 
the more obvious perturbations in the high 
frequency response being directly at¬ 
tributable to the Type 4153 artificial ear's 
own characteristics. 
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THE CHALUS REPORT 


An evaluation of the distortion charac¬ 
teristics of the headphones revealed 
some rather unusual characteristics. Un¬ 
like most other headphones, the total har¬ 
monic distortion at mid frequencies and 
high frequencies drops as the sound pres¬ 
sure level increases from 90dB to lOOdB. 
At output levels which are typically in the 
range of 103dB to 105dB, the output 
amplifier circuitry appears to overload, 
and the distortion increases exponentially. 
This is the reason why the 'User Guide' 
states rather pointedly: 

In some extremely loud environments , 
the NQ100 may overload and produce a 
static or crackling noise. If this condition 
persists , the unit should be turned off. 

(It was only later that I discovered 
exactly what the blurb really meant, as I 
was fortunate enough to be wearing 
the NQIOO's in an aircraft When the 
pilot applied reverse thrust to slow down 
the aircraft following its touchdown, the 
extremely high levels of low frequency 
energy produced during that operation 
caused the NQIOO's to overload. The 
resulting crackle and distortion was 
most unpleasant..) 

Now an upper limit of a nominal 105dB 
sound pressure level is quite acceptable in 
almost any conventional aircraft, where 
the A-weighted sound pressure levels are 
generally less than 85 decibels, and the 
unweighted sound pressure levels are 
generally less than 95dB. But that upper 
limit on sound pressure level would not 
readily satisfy many other classifications of 
aircraft, as typified by helicopters and 
many light aircraft, whose cabins have not 
been designed to adequately attenuate 
propeller and engine noise. 

So in practical terms, the NQIOO's are 
designed for a specific, even if a some¬ 
what limited range of uses, which the 
manufacturer has adroitly encompassed 
within the classification of 'for in-flight 
entertainment use on board US Air, 
Delta, SAS, Qantas, Singapore Airlines, 


and Alitalia aircraft'. This means that 
the NQIOO's should not be used as 
hearing protectors in other very noisy 
environments, and particularly where the 
high sound levels are associated with 
significant high frequency noise — or 
where there are significant impact or high 
level transient noises, as typified for ex¬ 
ample by shooting. 

Of course, if the dynamic output level 
range were to be increased, then sub¬ 
sequent versions of these noise-reducing 
headphones could undoubtedly be used 
for quite a few hearing conservation ap¬ 
plications. However it should be clearly 
noted that the manufacturer's current 
literature cautions the user against using 
the NQ100's for such purposes. 

I proceeded to measure the input im¬ 
pedance of the NQIOO's, and was 
surprised to note that the impedance is 
remarkably flat This is because what the 
input circuitry sees is an input load 
resistor with some parallel capacitance. 
The impedance is 3410 ohms at 63Hz, 
and only drops down to a value of 2950 
ohms at 16kHz. These impedances 
match the requirements of in-flight enter¬ 
tainment systems, as well as most 
Walkman, Discman, DCC and battery 
operated TV sets with which they are like¬ 
ly to be used. As I discovered, they can 
also be used with portable transceivers, 
provided the peak external sound levels 
do not exceed 102-105dB. 

Without a doubt, the most important 
objective test for the NQIOO's is that of 
their noise attenuating or noise reducing 
characteristics. The efficacy of noise 
reduction, and the related measurements 
of the noise reducing parameters, are the 
fundamental reason underlying one's 
prospective purchase of the NQ100's. 

These noise attenuation characteristics 
were evaluated using an acoustical test 
fixture (as specified by ISO/TR 4869- 
3:1989), which was placed in the middle 
of a large reverberation chamber. The 
levels at the test fixture's microphone were 
measured firstly with the test fixture 
microphone uncovered (unoccluded), and 


subsequently with the NQIOO's in place 
and switched on. 

The measured one-third-octave band 
noise reduction characteristics of the 
NQIOO's are shown in the graph. Al¬ 
though the noise reduction characteristics 
are reasonably good, they neither ap¬ 
proach the suggested 18dB attenuation, 
nor do they encompass the full 30 - 
1400Hz noise quieting bandwidth 
claimed in the NQ100 User Guide. The 
best attenuation which I was able to 
measure was 16dB for the left ear, and 
IldB for the right ear. An examination of 
the graph reveals that the effective at¬ 
tenuation starts at approximately 50Hz, 
and extends up to approximately 1200Hz. 

A small proportion of the attenuation 
between 800Hz and 1200Hz is prospec¬ 
tively attributable to barrier screening ef¬ 
fects of the headphone cups and foam. 
This characteristic is again observable at 
frequencies lying between 3000Hz and 
10kHz, where the muff cups and foam 
facing provide useful noise screening for 
extraneous noise. There is however, a 
small region of negative attenuation, i.e., 
amplification of noise between 1600Hz 
and 2500Hz, similar to that which was 
observed with the Bose Aviation Head Set 

Listening tests 

I was rather fortunate to find myself 
booked on an aircraft flight from Sydney 
to Adelaide, on the day following the 
completion of my objective performance 
evaluation of the NQ100's. As I sat myself 
down in my seat on the Boeing 737, I was 
delighted to find that the front of the seat's 
arm rest was equipped with two miniature 
tip-and-sleeve sockets, matching the plug 
adaptor in the NQIOO's kit. But as I 
plugged in the lead, I was almost deafened 
by the level of sound which was fed 
through the headphones. Ouchl 

My immediate response was to literally 
'pull the plug', on what was proving to be 
an initially unpleasant experience. Then I 
checked the volume control on the seat 
arm, but discovered that I had already set 
it correctly to 'minimum level'. 
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As I soon discovered, not all aircraft 
sound systems are directly compatible 
with the NQIOO's. Whilst the literature 
cites Qantas as one of the airlines on 
which the NQIOO's will work, this is 
only partly true. While Qantas 747's are 
quite suitable, that doesn't apply to their 
737's, nor necessarily to any of their 
other aircraft 

Now as you might guess, I am not easily 
dissuaded by upsets like that, and so I 
persevered. I soon found that by plugging 
the adaptor only part of the way into 
the arm-rest sockets, I could pre-attenuate 
the input signal to an acceptable level. 
As soon as I had resolved what initially 
seemed to be an intractable problem, I be¬ 
came immediately aware of just how 
quiet the background sound level at my 
ears had become. 

After listening to the 'in-flight' music 
with the NQ100 headphones, I carried 
out a series of direct A-B comparisons 
using the standard airline headset I dis¬ 
covered that ANVT appear to have 
cleverly tailored the low frequency 
spectral attenuation, so that the noisiest 
and most intrusive components of the en¬ 
gine and external aerodynamic noise 
within the aircraft cabin were ap¬ 
propriately attenuated to the point to 
conform to what is technically known as 


the matching Background Noise Level 
(BNL) threshold of comfort 

I spent the next hour and a half listening 
to the sound track of the overhead TV 
monitors, oblivious to the insidious low 
frequency components of the aircraft 
cabin noise, and enjoying the sound and 
'in-flight' entertainment to a degree which 
eclipsed any of my prior monitoring ex¬ 
perience in any aircraft 

Summary 

At US$199 (approximately A$288), the 
ANVT NQ100 Active Noise Attenuating 
Headphones are not just another status 
symbol for travellers, but really do con¬ 
stitute what I would classify as a 'must 7 for 
serious and frequent fliers. 

They provide a simple and practical 
means of improving the quality of all 
forms of 'in-flight' entertainment — be it 
that provided by the airline, or your own, 
if you are one of those people who likes to 
take along your own Walkman or other 
portable music system. 

Of course the NQIOO's have other less 
obvious advantages, not the least of which 
is their ability to reduce the aural discom¬ 
fort and related stress which many of us 
have previously regarded as a fundamen¬ 
tal and inexorable (though unwanted) fea¬ 
ture of overseas travel. ❖ 
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NEW BOOKS 


PC sound, music 

WELCOME TO PC SOUND, MUSIC 
AND MIDI, by Tom Benford. Publish¬ 
ed by MIS Press, 1993. Soft covers, 234 
x 180mm, 306 pages. ISBN 1-55828- 
316-1. RRP $39.95. 

This is a somewhat different introduc¬ 
tory book on using your PC for sound 
sampling and music making. Not be¬ 
cause it comes with a companion CD- 
ROM disc (which is becoming 
increasingly common), but because both 
the book and the disc contain interviews 
with a number of leading US musicians 
with experience or expertise in the area 
of electronic music — people like pio¬ 
neer guitarist/inventor Les Paul, film and 
TV composer Jay Chattaway, composer 
and recording artist Suzanne Ciani, and 
artists David Arkenstone, John Archer, 
Bob Fowler and Steve Branca. 

Apart from the interviews, the book 
also contains an unusually large number 
of ‘mini reviews’ of currently available 
PC sound cards, external MIDI hard¬ 
ware, MIDI sequencer/editing software 
packages, and even PC games with note¬ 
worthy sound. These features, together 
with a good basic introduction to digital 
sound and MIDI, should make it of con¬ 
siderable value to anyone who wants to 
‘get into’ sound and multimedia with 
their PC, but currently doesn’t quite 
know where to start. 

Along with the interviews, which can 
be played on a standard CD audio player, 
the CD-ROM disc included with the 
book has one track with PC software 
demo programs (including Cakewalk , 
Mr Drumstix, Power Chords, Jammer2J 
and six from IBIS), plus an assortment of 
.WAV sound and MIDI music files (in¬ 


cluding a version of The Nutcracker 
Suite from Nautilus). So it all seems 
good value for money... 

The review copy came from Australian 
distributor Woodslane, of Unit 8, 101 
Darley Street, Mona Vale 2103; phone 
(02)979 5944. (J.R.) 

Maths for electronics 

UNDERSTAND ELECTRICAL & 
ELECTRONICS MATHS, by Owen 
Bishop. Published by Butterworth-He- 
inemann, 1993. Soft cover, 190 x 
245mm, 316 pages. ISBN 0-7506 0924 
9. RRP $44.95. 

To understand electricity, you really 
need a better-than-average grasp of 
mathematics. But if you study electrical 
or electronic theory at university level, a 
good knowledge of maths is more than 
essential; it’s almost a way of life. If you 
can’t understand the maths, you have lit¬ 
tle hope of understanding the theory. 

This British book is aimed at the stu¬ 
dent who wishes he/she had paid more 
attention in the maths classes at school. 
The book is in two sections, and Part 1 
deals with basic mathematical concepts 
such as numbers, quotients, logarithms, 
equations and graphs. Scattered through¬ 
out are ‘test yourself’ questions, with the 
answers in the back of the book. 

The second part is more serious and 
gets into differential equations, Laplace 
transforms, j notation, Fourier analysis 
and so on. However, the book is not 
about mathematics for its own sake, it’s 
about mathematics for the electri¬ 
cal/electronic arena. So you’re not faced 
with learning material that has no rele¬ 
vance to the field. 

The book uses several devices to make 
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the subject matter more palatable. Head¬ 
ings like An obvious example , then A less 
obvious example , and boxes with the in¬ 
viting title of Explore this or Try this first 
are scattered throughout. It’s not so long 
ago that this sort of thing would have 
labelled a book as not being sufficiently 
‘serious’ for university students, but this 
is the sort of book I would have loved, all 
those years ago when I grappled with the 
very stuff explained so well in this text. 
The review copy came from Butter- 
worth-Heinemann, PO Box 345, North 
Ryde 2113. (P.P.) 

MIDI explained 

MIDI SURVIVAL GUIDE, by Vic 
Lennard. Published by PC Publishing, 
1993. Soft covers, 218 x 135mm, 103 
pages. ISBN 1- 870775-28-7. RRP 
$19.95. 

Even if you don’t want to delve into 
the details of MIDI coding and system 
operation (and most of those using MIDI 
don’t need to), hooking up an array of 
MIDI equipment and getting it to operate 
the way you want can be a big hassle if 
you don’t understand at least the basic 
concepts. This book is designed to pro¬ 
vide just those concepts, along with 
down-to-earth practical advice on what 
to look for in basic MIDI components, 
how to hook them up and get your sys¬ 
tem working properly. 

The author is well known in the UK, as 
Technical Editor of Music Technology 
and Home & Studio Recording and with 
300-plus articles under his belt. He was 
also founder of the United Kingdom 
MIDI Association (UKMA), so there’s 
no doubt about his credentials to write 
this kind of book. 

It’s a very readable volume, with lots 
of helpful diagrams and an excellent bal¬ 
ance between giving useful practical in¬ 
formation and not baffling the reader 
with unnecessary theory. He even gives a 
handy rundown on General MIDI, and 
MIDI implementation charts. 

As a friendly basic introduction to 
MIDI, you could hardly do better — es¬ 
pecially at this price. The review copy 
came from distributor Astam Books, of 
57-61 John Street, Leichhardt 2040; 
phone (02) 566 4400. (J.R.) ❖ 
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TECHNICAL AND HOBBYIST BOOKS 

from TAB/McGraw-Hill iTfll 
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TROUBLESHOOTING, 
MAINTENANCE AND REPAIR 


ELECTRONIC TROUBLESHOOTING 

Tomal ISBN: 0-8306-4355-9 $49.95 


TROUBLESHOOTING AND REPAIRING VCRs, 
second edition 

McComb ISBN: 0-8306-3777-X $42.95 

McComb explains to the technician how to carry out routine 
maintenance, and gives flowcharts for fault-finding and 
repair. He even covers problems not caused by the VCR, 
like anti-copying signals! 412 pages. 


PROJECTS 


on data formats and rates, cabling, connectors, and 
troubleshooting. 320 pages. 




MICROWAVE OVEN REPAIR, second edition 

Davidson ISBN: 0-8306-3457-6 $42.95 

All there is to know to efficiently repair microwaves, and it 
is PRACTICAL, using only the bare minimum of theory. 
With hundreds of detailed working illustrations and photos, 
and step-by-step instructions. 370 pages. 


ELECTRONIC PROJECTS TO 
CONTROL YOUR HOME ENVIRONMENT 

Horn ISBN: 0-07-030417-3 $36.95 

More than 25 low-cost sensing and detection projects, 
including a digital thermometer, humidity and temperature 
alerts, a ‘smart’ thermostat, a heat leak locator, flood 
alarms, an automated ventilator, radiation and microwave 
monitors, and an electronic pest repellent. 224 pages. 


GENERAL AND REFERENCE 


HOW TO TEST ALMOST EVERYTHING 
ELECTRONIC, third edition 

Horn ISBN: 0-8306-4127-0 $32.95 


This all-in-one reference puts state-of-the-art 
troubleshooting techniques at your fingertips complete 
with time-saving diagnostic tables and charts that make 
pinpointing problems with electronic equipment quick and 
easy. 400 pages. 

TROUBLESHOOTING AND REPAIRING 
SOLID STATE TVs, second edition 

Davidson ISBN: 0-8306-3893-8 $49.95 

Homer Davidson ran his own repair business for 38 years. 
Packed with examples, photos and diagrams for every kind 
of TV circuit, this book helps you find and fix virtually any 
malfunction quickly and easily. Covers HDTV, stereo sound 
circuitry, modular chassis and large screen models. 
605 pages. 

IMPROVING TV SIGNAL RECEPTION: 

Mastering Antennas and Satellite Dishes 

Glass ISBN: 0-8306-2970-X $34.95 

Practical solutions to television reception problems. In 
simple, direct terms, this book describes the three basic 
reception set-ups used for transmitting signals to television 
sets and gives advice on solving difficult reception problems 
as well as important tips on safety. 202 pages. 

MAINTAINING AND REPAIRING VCRs, 
third edition 

Goodman ISBN: 0-8306-4080-0 $48.95 

Completely updated and expanded to include state-of-the- 
art VCR technology and troubleshooting techniques, here 
is all the professional guidance you need to service and 
repair VCRs quickly and easily. Packed with helpful pinout 
diagrams and exploded view photos. 520 pages. 


MAKING PRINTED CIRCUIT BOARDS 

Axelson ISBN: 0-8306-3951-9 $42.95 

This guide takes you step-by-step from schematic diagram 
to finished project. You learn how to draw circuit designs, 
transfer artwork to pc blanks, etch copper patterns, drill lead 
holes, solder components, and repair and modify boards. 
352 pages. 

THE ROBOT BUILDER’S BONANZA: 

99 Inexpensive Robotics Projects 

McComb ISBN: 0-8306-2800-2 $38.95 

Everything you need to build the essential parts of any 
typical personal robot - body and frame; power and 
locomotion; appendages; eyes, ears and mouth; navigation; 
and electronic control. How you put them all together is up 
to you! 326 pages. 

RADIO RECEIVER PROJECTS 
YOU CAN BUILD 

Davidson ISBN: 0-8306-4190- 

Leam how to build all kinds of useful receivers, from famous 
Marconi-era crystal sets to a powerful two-band radio using 
the very latest 1C technology. Includes regeneration and 
shortwave radios capable of pulling in signals from all over 
the world. Fun to make and easy to use. 320 pages. 

BUILD YOUR OWN LOW-COST DATA 
ACQUISITION AND DISPLAY DEVICES 

Johnson ISBN: 0-8306-4348-6 $39.95 

Turn your IBM compatible PC into a high-performance data 
communications system using the serial and parallel ports. 
Build a variety of plug-in devices for fast, effective data flow. 
Includes the necessary software routines, with information 



This guide for beginner-level hobbyists and students, 
explains how common testing devices such as multimeters, 
frequency and logic probes, signal tracers and oscilloscopes 
are used to pinpoint problems in everything from TV sets 
and computers to car electrical systems. 304 pages. 

ELECTRIC MOTORS AND CONTROL 
TECHNIQUES, second edition 

Gottlieb ISBN: 0-07-024012-4 $49.95 

This book shows how different types of motors operate and 
how electronic controls can be used to improve efficiency. 
Covers state-of-the-art digital stepper motors and 
microprocessor controls, as well as new motor and control 
techniques for electric vehicles. 304 pages. 

ELECTRONICS POCKET REFERENCE, 
second edition 

Pasahow ISBN: 0-07-048737-5 $49.95 

With quick access to definitions, equations, techniques and 
information, and packed with graphs, diagrams, and tables, 
this sturdy pocket-sized reference is one you will reach for 
over and over again. 500 pages. 

TEACH YOURSELF ELECTRICITY 
AND ELECTRONICS 

Gibilisco ISBN: 0-8306-4133-5 $49.95 

Get a solid grasp of electronics fundamentals with this self¬ 
teaching guide. With over 1,000 practice test questions and 
answers, it covers dc,ac, capacitance, semiconductors, 
oscillators, impedance, resistors, inductance, amplifiers, 
power supplies, basic digital principles, integrated circuits, 
and data storage media. 680 pages. 

All books are softcover. 

Prices and availability are subject to change without notice. 
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SATELLITE RECEIVERS 
OFFER MANY FEATURES 


Two new satellite TV receivers have been released by Paris Radio Electronics — the Winersat WR- 
3000, an easy to use model with manual tuning, and the fully programmable Geima GX- 6885. Both 
tune over the standard IF range and are compatible with standard LNB’s for both Ku-band and C- 
band reception. 


by JIM ROWE 

Despite delaying tactics by the 
‘powers that be’. Pay TV is inevitably 
drawing closer for Australia. And al¬ 
though it now seems likely that the first 
official service to operate may use a 
cable distribution system, it’s still very 
likely that direct satellite reception wiil 
ultimately form at least one of the op¬ 
tions for subscribers. 

In any case, there are many satellites 
either already in orbit in this area, or 
projected to begin broadcasting in the 
next year or two — with footprints 
which include Australia. So that one 
way or another, a satellite receiver is 
likely to provide access to quite a lot of 
interesting programmes, in the next few 
years — whether of the ‘free to air’ or 
‘paid for’ varieties, or both. 

Small wonder, then, that the local 
market for satellite TV receivers is 
steadily ‘warming up’, as both con¬ 
sumers and suppliers recognise the 
potential benefits. Along with the 
market for antenna dishes, LNB’s, IF 
splitters and so on, of course. 

The latest firm to begin marketing 
satellite equipment is Paris Radio 
Electronics — better known for its ex¬ 
pertise in radio communications and 
weather satellite reception systems, and 


also for the ‘Ultimeter II’ Home 
Weather Station, reviewed in our 
February 1994 issue. Pictured are two of 
the firm’s satellite receivers, the Winer¬ 
sat WR-3000 and the Geima GX-6885. 

Manual model... 

The Winersat receiver offers manual 
tuning, with continuous coverage of the 
standard 950 - 1450MHz band used as 
the first IF in satellite TV reception. 
(The LNB’s used for both Ku-band and 
C-band reception are designed to con¬ 
vert the incoming signals down into this 
range.) A large control knob is provided 
for tuning, with a circular scale marked 
‘Channels’ and ‘1 - 24’. To facilitate 
convenient tuning for optimum recep¬ 
tion on each received carrier, there’s 
also a signal level meter. 

In keeping with the straightforward 
‘manual’ orientation of this 
receiver, it also has front-panel manual 
controls for second IF bandwidth adjust¬ 
ment, tuning of the two stereo audio 
subcarriers and feedhom/LNB skew 
adjustment. 

The bandwidth of the 70MHz second 
IF channel can be adjusted con¬ 
tinuously from 8MHz to 32MHz, which 
is more than adequate to allow optimum 


reception of either ‘full transponder’ or 
‘half transponder’ signals. Similarly 
each audio subcarrier channel can be 
tuned continuously from below 5MHz 
up to approximately 8.5MHz, to cope 
with most standards in use for satellite 
broadcasting. The LNB skew setting can 
be adjusted over a 10° range (+/- 5°), 
with a switch on the rear panel provid¬ 
ing the larger 90° change needed to 
switch between vertical and horizontal 
polarisation. 

Also provided on the rear panel is 
an audio IF bandwidth adjustment, 
to allow optimum reception with dif¬ 
ferent FM deviation standards. The 
control provides continuous bandwidth 
adjustment between 110kHz and about 
280kHz, again giving a high degree 
of flexibility. There’s also a 
screwdriver-adjusted control to set 
video output level. 

The WR-3000 provides +18V DC via 
the IF input connector, to power the 
LNB. It has a rated input level range of 
from -60dBm to -30dBm, with the 
standard 75 ohm input impedance. Out¬ 
puts provided include video, baseband 
(to drive an external decoder) and the 
two stereo audio outputs, plus a fairly 
standard trio of connectors for driving a 
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pulsed mechanical polar rotator: +5V, 
‘Pulse’ and GND. 

In addition to the direct audio and 
video outputs, the receiver also provides 
a PAL-B modulated VHF output to 
drive a standard TV set, via an inbuilt 
RF modulator. The modulator can be 
switched between VHF channels 3 and 
4, and there’s also an ‘ANT IN’ connec¬ 
tor to allow the satellite receiver to be 
looped into the normal antenna lead. 

Rated video bandwidth is 50Hz - 
5MHz, with a signal to noise ratio of 
45dB for 12dB C/N (carrier/noise 
ratio). The video de-emphasis conforms 
to the CCIR recommendation 405-1, 
and the video output level is IV p-p 
into 75 ohms. The baseband output 
level is 0.7V p-p. The receiver’s signal 
recognition threshold is given as typi¬ 
cally 8dB C/N. 

On the audio side, the rated frequency 
response is 30Hz - 15kHz, with 50us de¬ 
emphasis. Signal to noise ratio is 50dB 
at 75kHz deviation, with 0.25% THD. 
Output level is IV RMS into 10k. 

Choice of demodulator output polarity 
for Ku-band or C-band operation is via 
an internal PCB link, by the way, al¬ 
though it could easily be brought out to 
a rear-panel switch if desired. 

In short, then, the WR-3000 is a real 
‘enthusiasts’ satellite receiver, with a 
great deal of operating flexibility but the 
emphasis on folly manual control. For 
the quoted price of $329.95 plus tax it 
seems good value for money. 

...or programmable 

In contrast, the Geima GX-6885 
receiver is for the satellite TV viewer 
who wants to be able to set everything 
up, and then simply switch channels in¬ 
stantly via a remote control. 

This receiver is of the fully 
programmable, microprocessor control¬ 


led variety, with full memory storage 
of all setup information for up to 
100 channels. 

It also features autoscanning and auto 
channel memory to simplify setting up, 
and all information is displayed on the 
screen of your TV receiver. 

Like other fully programmable 
receivers, operation is primarily control¬ 
led via a handheld IR remote unit. The 
front panel of the receiver itself is very 
plain, with only three controls: a 
power/standby button and Up/Down 
channel select buttons — presumably 
for when you can’t find the remote unit. 
The only other items on the front panel 
are four LEDs, indicating respectively 
‘Stereo’ (audio), ‘Power’, ‘Scan’ and 
‘IR’ (which blinks to confirm the detec¬ 
tion of commands from the remote). 

On the other hand the remote unit has 
15 control buttons, to allow a wide 
range of user setup and adjustment. 
Apart from a Power key, used to switch 
the receiver on, there’s again a pair of 
Up/Down channel keys — plus a 
numeric keypad to allow direct entry of 
a new channel number (or a transponder 
tuning frequency). 

There’s also an audio muting key; a 
Scan key; a CFM key for automatic 
setup scanning; a PGM key to call up an 
on-screen menu for detailed manual ad¬ 
justment of channel programming data; 
a Setup key, for selection of program¬ 
ming data; a Normal key, to remove on¬ 
screen displays; an LNB key, to display 
LNB information; an Audio key, for 
temporary over-riding of audio setup 
data; a Timer key, for programming 
an inbuilt timer (using Setup); and a 
pair of Store keys, which are pressed 
together to save a channel’s set-up 
information in 
memory. 

On the rear of wPiiil 


the GX-6885 there’s an almost be¬ 
wildering array of connectors. Apart 
from the IF input from the LNB, and the 
usual video/baseband/stereo audio RCA 
outputs, there’s also a pair of SCART 
sockets (one for an external decoder, 
the other for your TV); a pair of ‘Ant 
In’ and ‘RF Out’ connectors for RF 
interconnections (the internal PAL VHF 
modulator can again be set for either 
of channels 3 or 4); spring connectors 
for driving a magnetic polar rotator at 
the LNB; and a trio of video/stereo 
audio inputs, as this receiver allows 
some channels to be programmed for 
display of external AV signals. 

Also on the rear panel is a second 
small slider switch, used to change the 
video demodulator polarity configura¬ 
tion for Ku-band or C-band operation, 
and a ‘CVBS’ logic output (presumably 
for decoder control). 

The GX-6885 tunes over an extended 
IF input range, from 950MHz to 
2000MHz, to allow for a greater choice 
of transponder frequencies. The basic 
channel tuning can be programmed in 
1MHz steps, but finer allowance for 
LNB oscillator offset can be made in 
0.5MHz steps (over a +/-10MHz range) 
when the LNB data is programmed. 

Each memory channel can be 
programmed for channel frequency (IF), 
polarisation, decoder, AV input, second 
IF bandwidth (18MHz or 27MHz), 
video contrast (four adjustment steps), 
and audio mode. 

There are 19 inbuilt preset audio de¬ 
modulation modes available, and these 
cover just about all of the mono/stereo 
subcarrier combinations in common use. 
In any case, the IR remote’s Audio key 
can be used for over-riding the stored 
data to find a more appropriate setting, 
during viewing. 

The separate LNB setup mode allows 
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programming of nominal local oscillator 
frequency, vertical and horizontal 
polarisation skew (each has 64 adjust¬ 
ment steps) and oscillator offset as men¬ 
tioned earlier. The polarisation current 
adjustment range is +/-60mA. 

The GX-6885 provides 17V DC to the 
LNB when set for horizontal polarisa¬ 
tion and 13V DC for vertical polarisa¬ 
tion, to suit voltage-controlled dual 
polarity LNB’s. It is designed for an 
input IF level between -65dBm and 
-25dBm, and has a typical signal recog¬ 
nition threshold of 6.5dB C/N. 

The second IF is at 479.5MHz, and it 
has a typical image rejection of 50dB. 
Video de-emphasis is according to 
CCIR 405-1 and both the video and 
baseband outputs are IV p-p. The 
baseband frequency response is 
quoted as DC - 10MHz. The rejection 
of energy dispersion modulation 
(not often quoted) is specified as 
greater than 40dB. 

On the audio side, IF bandwidth is 
given as 150kHz with a frequency 
response of 50Hz - 16kHz (-3dB). 
The audio output level is OdBm into 
600 ohms. 

From this description it should be 


fairly clear that the GX-6885 receiver is 
designed to offer a high standard of 
performance for the less technical satel¬ 
lite viewer. 

A different segment of the market 
from that addressed by the WR-3000, of 
course, and no doubt one that will ul¬ 
timately be much larger. Despite this the 
quoted price for the GX-6885, complete 
with remote control, is not all that much 
higher at $399.95 plus tax. 

Trying them out 

Paris Radio Electronics loaned us 
samples of both of these receivers for a 
few days, and we were able to try them 
out with our existing 1.8m dish and 
1.05dB phase-locked loop LNB, plus a 
TV receiver with direct AV inputs. 

In the time available we were only 
able to tune into the ‘fortuitous PAL’ 
signals on the Optus B1 satellite 
transponders, but both receivers gave 
excellent reception and every indication 
that they met their quoted specs. 

Needless to say the two were rather 
different in terms of operation, as you 
would expect. The WR-3000 manual 
receiver was rather easier to get going 
initially, although we did have to 


open up the case and change over the 
internal demodulator link (because it 
had been set up for C-band operation). 
Once this was done, though, setting it 
up for any desired transponder was quite 
straightforward. 

Thanks to the receiver’s flexibility it 
was also easy to optimise reception; al¬ 
though when you want to changeto a 
different transponder, everything has to 
be set up manually again. 

On the other hand the GX-6885 
receiver with its fully programmed 
operation was somewhat more in¬ 
volved to set up initially, but once 
set up it’s much easier to change 
transponder channels. 

Summarising, then, the WR-3000 
manual receiver is very much a set for 
the satellite TV enthusiast who wants 
convenient and continuous control over 
reception, while the GX-6885 program¬ 
mable model is more for the non-techni- 
cal viewer who wants to ‘set it and 
forget it’. 

Further information on both 
receivers is available from Paris 
Radio Electronics, 161 Bunnerong 
Road, Kingsford 2032; phone (02) 
344 9111. ❖ 


MELBOURNE SATELLITES 

" Shop 14A Church Street (P.O. Box 901) Bayswater, Vic, 3153 Phone: (03) 729 8275 Fax: (03) 729 8276 

Talk to the company that supplies over 
60 systems a week, Australia wide. 

Here's what you get in a Ku System Kit: 

^ 1.5 metre Andrew, Australian made Antenna 

^ Full pole mount with Az/El adjustment 
^ Dual Polarity Low Noise Block Amplifier 
^ C120 Feedhorn Assembly and mounting hardware 

^ EchoStar SR-720 Infra Red Remote Satellite Receiver 
^ 25 metres RG-6U Low Loss Coaxial Cable 

^ Pointing co-ordinates to suit your location 

Complete Ku System for only $995* 

*plus delivery/insurance 

Phone, fax or write for details and a comprehensive price list. 


16 ELECTRONICS Australia, June 1994 




Projecting essential flight data onto 
glass within the cockpit, this "Head Up Display" 
enables F/A-18 pilots to keep their eyes in 
the sky. This is typical of the leading edge 
technology the Air Force is involved in. 

So when choosing Year 12 students to be 
accepted for a degree in Electrical Engineering at 
the Australian Defence Force Academy (ADFA), 
naturally they have to be leading edge too. 

In fact, even to qualify you'll need to be 
in the top 20% of Year 12 students (and aged 
over 17 and under 20 as at January 31st, 1995). 
But then, when you consider the rewards, it’s 
not surprising that Air Force selection for ADFA 
is so competitive. 

For a start, you'll be paid to study in one 
of the best equipped engineering facilities in 
the country. Starting at $13,283 in your first 
year, increasing to $20,822 in your final year. 

You'll encounter physical and military 
training which will give you leadership and 
management skills you just can't find in other 
tertiary institutions. 

And when you graduate from ADFA 
you'll have a University of NSW degree and the 
rank of an Air Force Officer to match. (Not to 
mention 60 days of approved practical 
engineering experience.) 

Then you'll have a guaranteed job 
working with technology and equipment worth 
millions, the likes of which civilian aviation can 
only dream about. 

So if you're in the top 20% now, make 
sure you stay there. Get a better start to your 
career at ADFA, the University for leaders. 

To find out more call your nearest Air 
Force Careers Adviser, but applications must 
close July 31st, 1994. Australia-wide 131901. 
Or Melbourne 639 1444. Sydney 267 2773. 
Adelaide 237 6222. Perth 221 2424. Hobart 
34 7077. Brisbane 226 2626. Canberra 257 2311. 
Or send off the coupon for a free brochure. 


HDFAfiSESKl 



A BETTER START TO YOUR CAREER 

Yes! I want to know more about a degree from ADFA and how to get a great start to my career. Please send me more information 
about: □ The Australian Defence Force Academy, and/or: □ $1000 scholarships for current Year 11 students. 

Mr/Mrs/Ms/Miss: _„_ 

First Name(s) Last Name 

Postal Address: _Postcode_ 

Telephone. ( )_Country of Birth_ 

I am an Australian Citizen or eligible to become one YES / NO. Date of birth:_/_/_ I am medically fit: YES / NO 

Current or highest level of education achieved:_ 

Subjects studied: □ English J Maths □ Physics □ General Science □ Other:_ 

Post to Air Force Careers Adviser, Reply Paid 2600AF, GPO Box XYZ (in your capital city). No stamp required 

FDL250S94TA Authorized by the Department of Defence. RADFA25.FPC. m 

















WIN A G-CODE! 

The latest sensation 




distributed by PHILIPS. 


Have Electronics Australia magazine delivered to your door and you could 
win the fantastic G-Code instant video programmer from Philips. The G-Code 
provides a simple, fool-proof way to record your favourite television shows and it 
works with virtually all video brands which have an infa-red remote control. 


You have the freedom to go about your day-to-day duties and still enjoy your 
favourite programs - the G-Code switches your VCR on at the appropriate time, 
changes the channel, records the program, then switches it off! 


CONDITIONS OF ENTRY 1. The competition is 
only open to Australian residents authorising a 
new or renewed subscription to ELECTRONICS 
AUSTRALIA before last mail on 28.7.94 Entries 
received after closing date will not be included. 
Employees of the Hannan Group, Philips, their 
subsidiaries and families are not eligible to enter. 
2. South Australian residents need not purchase a 
subscription to enter, but may enter once by sub¬ 
mitting their name, address and a hand drawn 
facsimile of any coupons to the Federal Publishing 
Company Pty. Ltd., PO Box 199, Alexandria 
NSW 2015. 3. Prizes are not transferable or 
exchangeable and may not be converted to cash. 
4. The judge's decision is final and no correspon¬ 
dence will be entered into. 5. Description of the 
competition and instructions on how to enter form 
a part of the competition. 6. The competition 
commences 26.5.94 and closes last mail on 

28.7.94 7. The draw will take place in Sydney on 

3.8.94 at 11am and the winners will be 
announced in the October issue of ELECTRONICS 
AUSTRALIA on sale 29.9.94 and notified by 
mail.. 8. The prize is; The first 40 names drawn 
will each receive a G-CODE BOX valued at 
$129 R.R.P. each. Total prize value $5160. 9. 
Subscriptions ore not refundable. 10. The pro¬ 
moter is the Federal Publishing Company Pty. 
Ltd., 180 Bourke Rd, Alexandria NSW 2015. 
Permit No. TC94/0000 issued under the lotteries 
and Art Union Act 1901; Vic. Permit No. 
94/0000 issued on 00/00/94; ACT permit no. 
TP94/0000 issued under the Lotteries Act 1964; 
NT permit No. 94/000. 


You can now read the latest issue of Electronics Australia magazine , experi¬ 
ment with our latest projects and not miss out on your favourite television show if 
you win one of the forty G-Code that we have to giveaway. 

A subscription to Electronics Australia magazine costs $53 for 12 issues 
which includes a 10% discount off the cover price as well as all postage and han¬ 
dling charges. 

To have Electronics Australia home delivered by credit card call TOLL FREE 
008 800 933. Or send your payment (cheque, credit card or money order) to: 
Federal Publishing Subscriptions Department, PO BOX 199, ALEXANDRIA NSW 
2105. 

HURRY! OFFER ENDS 28th July. 

Any queries about your subscription? Call (02) 353 9992. 
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If you can 
dial a phone, 
you can 
now program 

a video. 



No, really. 

The new G-Code Instant Video 
Programmer is so simple, even an 
adult can use it. 

Look in your television guide, and 
you will now find a special G-Code 
number after every show's listing. 

To tape your favourite program simply look up 
its number in your guide, then punch it into your 


G-Code Instant Video Programmer. 

That's it. G-Code does the rest. 

The Programmer works with virtually all 
remote-control VCRs, stores up to twelve 
programs at once and requires no installation. 
You will find G-Code 
wherever VCRs are sold. M 
Call 13 11 24 for more * 

information. 


-CODE 


G-Code and Instant Video Programmer are trademarks applied for by Gemstar Development Corpration. © 1990-1993 Gemstar. All rights reserved. BALL EURO RSCG PGC0007 




An Intelligent Listener’s Guide to 


UNDERSTANDING THE 
SHORTWAVE RECEIVER -1 


Many modern shortwave receivers are capable of very high performance, but can also provide an 
array of controls and dials which can be quite bewildering for the newcomer. It’s also easy to be con¬ 
fused about which aspects of receiver performance are really important, and which are less so. 
Here’s the first of two articles in which Tom Moffat shows you not only how to pick the right receiver 
for your needs, but also how to get the best from the receiver when you’re using it. 


by TOM MOFFAT, VK7TM 

What a wondrous thing is the modem 
receiver. You can hear what someone is 
saying on the other side of the world, 
just by turning a dial. You can intercept 
propaganda broadcasts destined for 
anyone who will listen, or you can 
sometimes snare a national secret which 
the originator would certain¬ 
ly prefer you not to hear. 

Most of us think of a 

receiver as a box with __ 

some knobs and a speaker 
on the front and an antenna 
connector on the back. We 
turn on the receiver and it 
does its thing. It’s a bit like 
that old song about the 
jukebox: ‘You puts your 
money in, the music goes 
round and round, and it 
comes out here’. 

But life is not that easy. 

Within the receiver some 
amazing things take place. 


formed judgment about what kind of 
receiver you need, and you will have a 
fair idea of what actually happens when 
you turn those knobs and switches. 

Next month we will look at ‘real’ 
receiver examples, and discuss practical 
ways to optimise a received signal 
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Not all communications receivers have as many controls as 
Icorn’s top of the range IC-R9000, which is perhaps just as 
well. But even less expensive models can be confusing... 


You might hear a five-watt transmitter, 
weaker than a bicycle headlight, broad¬ 
casting from the other side of the world. 
That five watts from, say, England, 
might radiate out all over the globe, and 
by the time it gets to Australia, it will be 
microwatts, or nanowatts. Pretty small, 
anyhow. Yet a voice can come blaring 
out of the speaker as if it’s sitting right 
next to you... 

In this first article we will explore the 
things that let your radio pick out one 
signal from all the others bouncing 
around the world. It is not just esoteric 
theory, and we will be using an Icom 
R71-A receiver as a practical example. If 
you claw your way through what fol¬ 
lows you will be able to make an in- 


through intelligent use of a receiver’s 
controls. We will also examine an anten¬ 
na especially for urban dwellers who 
live in noisy areas. 

But for now — grit your teeth, fasten 
your seat belts, and let’s get technical. 

The matter of gain 

Logical thinking would have it that the 
more sensitive a receiver is the better it’s 
going to work, and the more gain it has, 
the more sensitive it is. Both these as¬ 
sumptions are wrong. Signal-to-noise 
ratio is what’s important, not sensitivity. 
And we want good dynamic range , not 
lots of gain. 

The first stage in most VHF receivers 
is an RF amplifier, usually a low noise 


transistor such as a FET (field-effect 
transistor), which is designed to amplify 
whatever is coming from the antenna as 
much as possible while adding mini¬ 
mum noise of its own. This is followed 
by a mixer, and then the first IF (inter¬ 
mediate frequency) amplifier. The IF 
amplifier may consist of 
several stages, having an 
enormous amount of gain 
when combined together. 
Such an arrangement has it 
all; excellent sensitivity from 
the RF stage, and lots of gain 
from the IF stages. 

This is the way to go in a 
receiver to be used on VHF 
or UHF frequencies where 
there is very little noise from 
the antenna, and signals may 
be quite weak. But a similar 
receiver design on the 
shortwave bands wouldn’t 
be worth the gunpowder to 


blow it to hell. 

On HF we have NOISE. Whizz-burr- 
pop-pop-pop. We have static. Crash- 
bang. We have power lines going 
buzzzzzz. We have million-watt trans¬ 
mitters and local broadcast stations 
going babble-babble-babble. This is all 
coming into the antenna; it might be on 
different frequencies, but it’s all there. 
And buried down inside it all is a little 
10-watt transmitter in Lower Slobbovia 
that you would dearly love to hear. 

So if you tune to the correct frequen¬ 
cy, select maximum sensitivity, and 
wind up the gain, all you get is all the 
above noises, combined together, and 
badly distorted to boot. The reason is 
that in any amplifier, be it for audio or 
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The basic block diagram fora typical modern communications receiver, using a double-conversion superhet configuration 
with a 70MHz first IF and 9MHz second IF. Note the selectable RF amplifier and attenuator at the front end. 


radio use, there is a limit to the size of 
the signal it can deal with. Anything big¬ 
ger simply crushes against the top, flat¬ 
tens out, spreads, and becomes violently 
distorted. If this happens to two or more 
big signals at once they will mix 
together, producing even more rubbish 
than the sum of their individual parts. 

These big signals may be far removed 
in frequency from the one you’re trying 
to hear, but they will still make their 
presence felt as low-level babbling, gur¬ 
gling, and hissing. It might not be 
strong, but if it’s stronger than the weak 
signal you’re trying to hear, you’ll never 
know the weak one is there. 

Perhaps now is the time to introduce 
‘the box’. It’s a way I’ve worked out to 
visualise these problems, and the solu¬ 
tions to them. Have a good long look 
at Fig.l. 

Vertical distance within the box repre¬ 
sents signal strength. Horizontal dis¬ 
tance represents frequency. The centre 
of the box represents the frequency the 
receiver is tuned to. To the left of centre 
are lower frequencies, to the right are 
higher frequencies This particular box is 


100kHz wide (-50 to +50), similar to the 
early stages of a receiver. 

Now, here is a very important con¬ 
cept: the height of the box is fixed; 
there is nothing you can do to adjust it. 
The height is determined by the 
receiver’s design, and is known as its 
dynamic range. The only thing you can 
do to change it is buy a new receiver. 
The better the dynamic range, the bet¬ 
ter the receiver. 

The dynamic range is expressed in 
decibels (dB), which is the ratio between 
the biggest signal the receiver can hand¬ 
le and the smallest signal it can receive 
before it gets lost in the noise. I have 
scaled the left side of the box up to 
llOdB, which would be just about the 
best dynamic range available anywhere. 
Both of my own Icom receivers have a 
dynamic range of 105dB. This is shown 
by a flat gray surface at the 105 mark. I 
have also owned radios with dynamic 
ranges of less than 60dB. Here you lose 
half the box! 

The box, as you see it in Fig.l, is 
much like the display on an instrument 
called a ‘spectrum analyser* which plots 


the strengths of radio emissions against 
frequency. At the bottom of the box is 
some fuzzy stuff that looks like grass. 
On a proper spectrum analyser this dis¬ 
play is called (wait for it) grass! It is a 
very apt term, especially if the display 
tube is green. 

The grass represents random noise 
coming in through the antenna, as well 
as noise generated by the receiver itself. 
If you disconnect the antenna, then 
whatever noise is left is known as the 
noise floor . The top of the box is called 
the ‘ceiling’; in our box the ceiling is at 
105dB, with the grass at OdB. The space 
between them is the dynamic range. 

Those pillars within the box represent 
signals; the higher the pillar the stronger 
the signal. Let us pretend for the mo¬ 
ment that the pillars are made of glass. 
The one in the centre is the signal we 
would like to receive, but it is very small 
compared to some of the others. One’s 
immediate reaction would be to crank up 
the receiver’s gain to make the desired 
signal bigger; but this would make all 
the others bigger too. 

Soon we would reach a point where 




Fig.l: The author calls this diagram ‘THE BOX*. It illustrates 
what is meant by receiver terms ‘noise floor* and ‘dynamic 
range*, as well as ‘grass* and ‘ceiling*. 


Fig.2: When the normal or ‘wide* IF filter is used with a 
standard AM signal , it allows most of the AM sideband 
information to be heard — for high intelligibility. 
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the largest signal hits the top of the box, 
the ceiling. Being made of glass, that big 
signal would then shatter, falling in 
broken bits all over the ‘noise floor’. 
This would, of course, increase the 
depth of the rubbish there, raising the 
‘noise floor’ higher. If we keep increas¬ 
ing the gain further, another signal will 
soon hit the ceiling and shatter, scatter¬ 
ing even more noise over the floor. I 
know this is a rough-and-ready analogy, 
but it should get the point across. 

To look at it another way, say you are 
standing in a large room pointing a 
stream from a fire hose at the ceiling. 
There isn’t enough pressure for the 
stream to reach the ceiling, so it just arcs 
up and then down again. But if someone 
revs up the pump and increases the pres¬ 
sure, die stream will hit the ceiling and 
then splatter everywhere — totally out 
of control, making a mess of everything 
else in the room. 

By the way, hitting the ceiling, in 
radio terms, is known as ‘splatter’. 

In a real-world receiver, there is a cir¬ 
cuit known as the AGC (automatic gain 
control) which adjusts amplifier gain so 
that the signal we are trying to receive is 
set to a sufficient level where it can be 
easily demodulated. However unwanted 
signals will be amplified as well, and big 
ones may smash into the ceiling if the 
receiver’s dynamic range is inadequate. 

Bandwidth 

Bandwidth refers to the entire 
spectrum of signals that is entering a 
particular part of a receiver at any one 
time. In any shortwave receiver the 
bandwidth at the antenna input is the en¬ 
tire radio spectrum; LF, MF, HF, and 
even VHF, with the only limitation 


being imposed by the antenna itself. If 
you use a ‘broadband’ antenna the 
receiver is hit by giant signals from local 
AM broadcast transmitters, powerful 
shortwave stations such as Radio 
Australia, and sometimes FM and TV 
signals. All these signals are doing their 
best to mask some tiny station from the 
other side of the world that you may 
want to listen to. 

Many large signals can be got rid of 
before they cause any damage by the qse 
of a filter. The effect of a filter is to 
make our ‘box’ narrower. In the case of 
the Icom R-71A receiver, there is a 
selection of filters that can be con¬ 
nected directly between the antenna 
and the rest of the radio. Which filter is 
used is determined automatically by 
the radio’s microprocessor as it tunes 
across the spectrum. For instance one 
filter passes only signals between 22 
and 30MHz. Another covers 15 to 
22MHz. One filter is dedicated solely 
to the AM broadcast band; another 
passes only LF, 100 to 500kHz. 

The filter at the antenna rejects an 
enormous part of the unwanted 
spectrum, but there can still be a chunk 
of spectrum (the ‘box’) up to 8MHz 
wide, which the receiver has to contend 
with. And anywhere within that range 
there can be one or more big signals, 
doing its best to smash into the ceiling. 

As mentioned above, most receivers 
have an RF amplifier to maximise the 
receiver’s sensitivity to weak signals. 
Trouble is, if the RF amplifier has a gain 
of lOdB, every signal within its 
bandwidth (within the box) is moved 
lOdB higher up the scale toward the 
ceiling. Some may hit it, shatter, and 
mask the desired signal with extra noise. 


In some receivers such as the R-71A, 
there is a front panel switch that 
bypasses the RF amplifier, in effect 
replacing it with a simple piece of 
wire. If there is still an overload prob¬ 
lem (signals hitting the ceiling) with 
the RF amplifier removed, you can 
switch in an attenuator to move all the 
signals a further 20dB down the scale, 
further from the ceiling. 

Of course by now the signal you want 
to receive has also been reduced 30dB 
below what it would have been with the 
RF amplifier in use. So it is certainly 
desirable to have the ceiling as far above 
the noise floor as possible. Such is the 
importance of dynamic range. 

Within the receiver common practice 
is to feed the signal, either via the RF 
amplifier, the attenuator, or the piece of 
wire, into a mixer. This is simply a cir¬ 
cuit which subtracts (or sometimes adds) 
two frequencies to produce a third fre¬ 
quency. One source frequency comes 
from the antenna, and the other from a 
local oscillator which is controlled by 
the radio’s tuning knob. 

To listen to the WWV time station on 
10MHz, you would inject a local oscil¬ 
lator frequency of 80MHz. The first IF 
(Intermediate Frequency) would then be 
70MHz (this is in fact the first IF fre¬ 
quency in the R-71A receiver). There 
would also be the sum of 80+10 = 
90MHz, an unwanted ‘product’ known 
as an IMAGE. This is got rid of rather 
smartly by sticking a 70MHz bandpass 
filter right on the output of the mixer. 
This filter has also dramatically nar¬ 
rowed our ‘box’. 

Here is a very important point 
modem high-quality receivers use what 
is called a double-balanced mixer. This 
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Fig.3: When the receiver’s ‘narrow’ IF filter Is used with an 
AM signal to remove interference, it also removes most of 
the sideband information—reducing intelligibility. 


Fig.4: Because only one sideband is needed to convey all 
of the modulation information, the ‘narrow’filter can be used 
to select the sideband which does not have interference. 
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may be a carefully-designed pair of tran¬ 
sistors, or in the ultimate case, simply a 
transformer and diode arrangement with 
no active components at all. 

The double-balanced mixer has excel¬ 
lent dynamic range. It is very difficult to 
overload a double-balanced mixer. So 
the best dynamic range, combined with 
good sensitivity, will occur when the 
signal from the antenna is fed straight to 
the balanced mixer , with the RF 
amplifier bypassed. This is the con¬ 
figuration I always select unless there is 
a good reason to do otherwise. More on 
this next month when we discuss 
receiver operation. 

Another very important point: The 
local oscillator that feeds the mixer 
must be as pure as possible; that is, it 
should generate a perfect sine wave. If 
the local oscillator output is distorted, 
it in effect consists of more than one 
frequency. We thus have two local os¬ 
cillators working into the one mixer at 
the same time, causing the receiver to 
respond to two parts of the spectrum at 
once. We may end up with our signal 
plus one or more undesired signals, or 
just extra noise if there are no signals 
on the extra received frequencies. 

In the very best receivers, a lot of ef¬ 
fort goes into making the local oscil¬ 
lators as pure as possible. This is 
sometimes done with a very high-quality 
circuit known as a direct digital syn¬ 
thesiser or ‘DDS’. 

The first IF, then, consists of a fairly 
narrow block of frequencies, a few kHz 
wide, which are fixed about a central 
point. Should there be an on-air signal 
on 10.005MHz, this will turn up in the 
first IF at 70.005. An incoming signal on 
9.996 would be in the first IF at 
69.996MHz. The important thing to note 
is that all of these first IF signals are 


‘strapped down to the table’, fixed in 
frequency, where they can be operated 
upon with surgical precision. 

Should we decide to listen to the sig¬ 
nal on 10.005MHz instead of WWV on 
10.000MHz, we would move the tuning 
knob so that the local oscillator became 
80.005MHz. The new station would then 
be on 70MHz, smack in the middle of 
the first IF. WWV would be in the first 
IF at 69.995, and the signal originally on 
9.996 would be in the first IF on 69.991, 
possibly already being rejected by the 
70MHz filter. 

Current filter technology is such that it 
isn’t easy to produce a ‘surgical 
precision’ filter on 70MHz, but for many 
years receiver designers have been 
making fancy crystal filters for lower 
frequencies. A standard seems to have 
evolved at 9MHz, so we convert our sig¬ 
nal down there now, with the help of 
another mixer, fed by a second local os¬ 
cillator fixed on a frequency near 
61MHz (70-61= 9MHz). Since this is 
the second frequency conversion the 
desired signal has undergone, 9MHz is 
known as the second IF. 

IF filters 

At this stage the second IF is exactly 
like the first IF, except that the fre¬ 
quency of the ‘box’ and all signals 
within it has had 61 MHz subtracted 
from it. We can now use a specialised 
IF filter, or even a collection of IF fil¬ 
ters, to cleanly slice from the box the 
signal we want to listen to, and leave 
all the others behind. And (BONG- 
BONG! WAKE UP AND LISTEN! 
HERE COMES THE GOOD STUFF!) 
we can even lift out parts of signals. 

Since we’re talking about ‘parts’ of 
signals, we’d better look at what signals 
are made up from. In the case of a good 


old-fashioned AM signal, there is the 
carrier and the two sidebands: upper and 
lower. The sidebands are generated by 
the modulation process (a form of mixer, 
as above). Two signals are fed into the 
modulator, the carrier and the audio, and 
what comes out are the carrier, the 
audio, the carrier plus audio, and the car¬ 
rier minus audio. If the carrier frequency 
is 10MHz, and the audio modulation fre¬ 
quency is 1kHz, then the modulator 
(mixer) products are 1kHz, 10,000kHz 
(10MHz), 9999kHz, and 10,001kHz. 

Since the output of the modulating 
mixer is tuned to the 10MHz transmitter 
frequency, the 1kHz audio component 
quickly disappears, leaving the carrier, 
the lower sideband, and the upper 
sideband — classic AM. If the modula¬ 
tion is music or speech, instead of a 
1kHz tone, there will be sidebands rep¬ 
resenting every audio frequency present, 
with each note played producing an 
upper and lower sideband spaced away 
from the carrier by its pitch (high notes 
further from the carrier). 

In international shortwave broad¬ 
casting the modulation frequencies are 
limited to 5kHz / so, lopping off any 
sidebands further than 5kHz from the 
carrier. In local AM broadcasting, 
modulation frequencies up to 10kHz 
are permissible. 

Now, if the mixer you use for 
modulating the carrier happens to be of 
the double-balanced variety, the audio 
and the carrier are not reproduced in the 
output and all that’s left are the two 
sidebands. Both of the sidebands contain 
exacdy the same modulation informa¬ 
tion, so it’s quite feasible to use a filter 
to remove one of them. What’s left now, 
of course, is SSB or single-sideband 
transmission. Which sideband is 
removed is of little consequence. The 



Fig.5: When the ‘narrow’ filter is used with an SSB signal, 
there is an almost perfect match — virtually all of the 
modulation information is allowed through. 


Fig.6: A portable receiver like the Sony ICF-SW7600 
generally has a relatively wide IF response, as shown here. 
This makes it poor at selecting narrow SSB signals. 
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resulting signal is known as LSB (lower 
sideband) or USB (upper sideband). 

The advantage of SSB is that it uses 
less than half the bandwidth of an AM 
signal conveying the same information, 
and 1/4 the power is required to do the 
same job. The disadvantage is that since 
no carrier is present, the receiver cannot 
demodulate it (another form of mixing) 
unless it generates and re-introduces a 
‘fake’ carrier of its own. The device to 
do this is known as a BFO (beat frequen¬ 
cy oscillator). SSB reception is impos¬ 
sible without a BFO. 

Righto, let’s look at some real filters. 
Fig.2 is an actual plot of the frequency 
response (bandwidth) of the ‘wide’ filter 
in an Icom R-71A receiver. Note that the 
plot is not entirely symmetrical. No filter 
is perfect. The filter is superimposed 
upon a signal of the type you might find 
on the AM broadcast band. The heavy 
line in the centre is the carrier, and the 
shaded areas to the left and right are the 
lower and upper sidebands. These ex¬ 
tend in each direction from around 
100Hz to 8kHz from the carrier. So the 
frequency response of the transmitted 
signal is from 100Hz to 8000Hz — not 
bad for an AM broadcast signal. 

The filter, however, chops off any 
sidebands fiirther than 5kHz from the 
carrier. So the filter in this receiver 
limits the frequency response to 
5000Hz, not the full 8000Hz. However 
signals on the international AM broad¬ 
cast bands, where sidebands are limited 
to 5kHz, would fit within this filter nice¬ 
ly. Providing there is no interference, 
stations will produce good audio quality 
for both speech and music. 

Note we said ‘if there is no 
interference’. Almost always on the 


shortwave bands, and often on the AM 
broadcast band at night, two signals are 
trying to occupy the same space. On the 
shortwave bands, stations are usually 
placed 5kHz apart. But if each of them is 
modulating with audio frequencies up to 
5kHz, then each will have sidebands ex¬ 
tending 5kHz either side of the carrier. If 
there are two transmitters 5kHz apart, 
the upper sideband of one will be oc¬ 
cupying the same spectrum space as the 
lower sideband of the other. The result is 
that both stations suffer bad interference 
from each other, and both are very un¬ 
pleasant to listen to. 

The obvious solution is to select the 
receiver’s ‘narrow’ filter instead of the 
wide, in an attempt to mask out the inter¬ 
ference. This has been done in Fig.3, 
which is a plot of the response of the 
narrow filter in an Icom R-71A receiver, 
superimposed on the same AM signal as 
in Fig.2. We have certainly reduced 
responses from the sides, but by pruning 
the sidebands we have also chopped off 
all audio frequencies above a few 
hundred Hz. 

If you stick an old sock in your mouth, 
plug your nose, and then count to 10, 
you will get an idea of what this filter 
sounds like. So if you’ve ever wondered 
why your radio sounds awful when you 
hit the ‘narrow’ button, now you know. 

But all is not lost As we said earlier, 
only one sideband is needed to carry the 
modulation information. So the trick of 
separating the interfering signals is to 
select the upper sideband of the higher 
station, or the lower sideband of the 
lower station, and reject the un-needed 
(and interfered with) sideband. This is 
boing done in Fig.4. 

Many radios have an ‘IF Shift’ or 


‘Passband Tuning’ (PBT) control, 
which lets you effectively slide the fil¬ 
ter up and down in frequency. In Fig.4, 
as well as the desired station’s carrier, 
there is another unmodulated carrier a 
couple of kilohertz lower in frequency 
and nearly as strong as the station we 
are tuned to. If we were using the wide 
filter as in Fig.2 the two carriers would 
‘beat’ together, producing a loud audio 
whistle of 2kHz, the difference be¬ 
tween their frequencies. The station 
would be unlistenable. 

However if we carefully shift the filter 
higher, we come to a point where the 
desired station’s carrier is near the edge 
of the filter response, and the rest of the 
filter is filled with upper sidebands. The 
resulting audio is not ‘hi-fi’, because the 
upper edge of the filter cuts out all fre¬ 
quencies above 2.5kHz or so. But you 
can now listen to a station that was 
formerly useless. 

Note that the carrier MUST be in¬ 
cluded within the filter, otherwise all 
the receiver sees is a single sideband 
signal with no carrier, and this is im¬ 
possible to demodulate in the AM 
mode. In receivers without IF shift, it 
is possible to receive AM stations in 
the SSB mode, which automatically 
pushes the filter to one side. This will 
be explained next month. 

Single sideband, of course, is what the 
narrow filter is primarily intended for. In 
most receivers the narrow filter is auto¬ 
matically chosen when you switch to 
USB or LSB mode, and it’s automat¬ 
ically shifted to select the appropriate 
sideband. Fig.5 shows this situation — 
an upper sideband signal, no carrier, 
with the R-71A’s narrow filter sitting 
squarely on top of it It is almost a per- 



Fig.7: Some international broadcasters are now 
transmitting on SSB or DSB — but with a full 5kHz audio 
bandwidth, so they sound good with a ‘wide’filter. 



‘spaca ’ frequencies fit nicely in the narrow bandwidth. 
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feet fit; most of the signal information is 
within the filter, and the filter excludes 
almost everything that is not part of the 
desired signal. This is an excellent state 
of affairs, and it shows why people pay 
big bucks for top-of-the- line receivers. 

Now compare Fig.6 with Fig.5. This is 
the measured IF response of a Sony ICF- 
SW7600 portable receiver, superim¬ 
posed on the same upper sideband signal 
as in Fig.5. This filter is very wide (and 
it’s the only filter available in this radio). 
The sides (known as ‘skirts’) are gently 
sloping instead of near-vertical, and the 
filter is unable to attenuate much below 
a level of 50dB or so. As well as the 
USB signal, it will allow through noise, 
interference, and other rubbish many 
kilohertz to either side. 

If the SSB signal is fairly strong and in 
the clear, reception will be fine. But if 
the signal is weak amidst interference, 
the radio will find it heavy going. This is 
certainly not intended to tip a bucket on 
the SW7600 receiver; it just shows what 
you get for $400 instead of $2000. I 
recently purchased an SW7600 and it is 
my current pride and joy. 

Back to fancier radios: The IF Shift or 
PBT control of course works on SSB 
signals as well as AM; in fact, that is its 
primary purpose. In receivers in which 
the whole filter response shifts up and 
down, if you move the filter so as to 
avoid some interference from below, it 
also allows through more spectrum from 
above. If this is beyond die space oc¬ 
cupied by a narrow SSB transmission, it 
adds some noise to the system. 

In the Icom R-71A, the filter doesn’t 
move as such; the PBT control causes 
the filter to get squeezed from one side 
or another. So if you chop off inter¬ 
ference from below, it doesn’t pass any 
more spectrum from above. In other 
words, the filter gets narrower. 
This is a very effective arrangement for 
SSB, but it’s just about useless for pick¬ 
ing out one sideband of an AM signal as 
described above. 

As mentioned, most receivers auto¬ 
matically select the narrow filter when 
in SSB mode. But the R-71A, and pos¬ 
sibly others, lets you use the wide filter 
for SSB. This is only useful if there is no 
interference, but it means that the 
receiver can then demodulate SSB sig¬ 
nals with audio components out to 5kHz. 

It is interesting to listen around the 
amateur bands using the wide filter. 
Every now and then a signal will come 
along with close to broadcast-quality 
audio. Nine times out of ten these trans¬ 
mitters are of Kenwood manufacture, 
and they are lovely to listen to. You’d 
never know they were so silky smooth if 


you listened through a normal ‘narrow’ 
SSB filter. 

In order to conserve spectrum space 
and transmitter power, some internation¬ 
al broadcasters are now transmitting on 
SSB, although using the full 5kHz 
modulation. With a normal narrow SSB 
filter their signals are of ‘communica¬ 
tions quality’ only — in other words 
‘narrow band’, as if heard over a 
telephone. But if you switch in a wide 
AM filter they sound every bit as good 
as a full-blown AM signal. 

This is shown in Fig.7. Note that the 
receiver noise figure will be somewhat 
degraded because only half the filter has 
useful information, and the other half is 
open to rubbish. But with a reasonably 
strong signal, you’ll never notice it 

Digital modes 

Finally, a few words about digital 
modes, such as radioteletype and fac¬ 
simile. Here we do not have modulation 
of a carrier as such; instead the carrier is 
simply shifted back and forth between 
two discrete frequencies. The amount of 
shift may vary from 70Hz for narrow 
teletype, up to 1kHz or so for fax. Both 
the frequencies must be passed through 
the receiver, where they are usually (but 
not always) demodulated as SSB and 
converted to audio tones. 

The narrow filter is almost always 
used to process digital signals, as il¬ 
lustrated in Fig.8. Here a radioteletype 
signal is rattling back and forth be¬ 
tween a lower and higher frequency, L 
and H. Both frequencies fit nicely 
within the filter. 

The assigned frequency of a digital 
signal, by the way, is almost always 
specified as a carrier frequency. So to 
demodulate it as SSB, it is necessary to 
tune your own carrier frequency 1.6kHz 
or so from the ‘assigned’ frequency. For 
example, to receive the Australian 
weatherfax station on 11.030MHz as 
upper sideband, we actually tune to 
11.0284MHz. 

We haven’t mentioned goodies such as 
noise blankers and notch filters. These 
will be described as we discuss intel¬ 
ligent operation of HF receivers in the 
second of these articles, next month. 

So far we’ve gone over the things 
that happen to signals as they pass 
through the radio, and the importance 
of bandwidth and dynamic range. With 
this information, clever use of all the 
knobs and switches will be a snap. 
Next month we’ll also have a quick 
look at some of the receivers on the 
market and how they can be used for 
AM, FM, and SSB, as well as fax, 
teletype, and Morse code. ❖ 
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Australia’s satellite TV service to Asia: 


THE DARWIN DISH 

Australia Television International (ATVI), the ABC’s C- band satellite service to Southern Asia, is now 
into its second year of operation — broadcasting Australian programmes and culture to many of our 
northern neighbours. Here’s a look at what has been achieved by ATVI to date, how it’s been done 
and what seems likely in the future. 


by BARRIE SMITH 

To the inhabitants of much of SE 
Asia, the face of Australian television is 
not Ray Martin or Elle McFeast, but an 
attractive young Darwin lady, virtually 
unknown to most ‘southerners’. 

Rosemary Church is the on-air news 
face for Australia Television — the 
ABC’s Asian satellite service. When 
Ms Church was on holiday recently 
in a remote part of Indonesia, people 
continually approached her with their 
thumbs up, saying “Australia 
Television Boss”! 

Australia Television’s facility was es¬ 
tablished in the closing months of 1992, 
at a pace considered almost ‘unseemly’ 
for a government corporation. Approval 
for a satellite service covering most of 
Southern Asia was sought from Cabinet 
by ABC managing director David Hill 


and granted in record time — undoub¬ 
tedly helped by enthusiastic support 
from Foreign Minister Gareth Evans. 

The station’s primary area (receivable 
on 2 - 3.6 metre dishes) takes in 
southern China, northern Australian and 
PNG, and as far west as Bhutan and In¬ 
donesia; the fringe area (dishes 7-13 
metres) reaches to Korea, Sri Lanka and 
Vanuatu. Carried also on the 
transponder are five radio channels — 
TV sound and 24-hour Radio Australia 
programming, with three other channels 
unused at this stage. 

The startup cost was $5.4 million. The 
operating base was settled on as Dar¬ 
win, and the programming extracted 
from ABC resources supplemented by 
input from a Darwin news team, headed 
by Prakash Mirchandani. 


John Yip, ABC executive engineer, 
admitted “the whole project was done 
pretty quickly from concept to operating 
status”, adding, “from the signing of 
the transponder lease with Telkom 
Jakarta, it took just four months to order 
the equipment, finish the project and get 
to air on the opening day of February 
17,1993”. 

“We tor* only two or three weeks to 
issue and close the tender. The major 
time delay was the delivery of the dish, 
shipped in by sea — this took two or 
three months”. 

The satellite used is the Indonesian- 
owned and operated Palapa B2P and 
carries, beside the ATVI transponder, a 
motley of other national services — 
among them Malaysia, France, HBO, 
CNN and the Australian Nine Network. 

The current operational budget is set 
at $6 million per annum, which is 
minuscule when compared to other car¬ 
riers. But from the outset David Hill 
was confident that the ABC could do it 
cheaper than major players in area, by 
relying on his Corporation’s extensive 
programme resources. 

From the outset it was decided that 
the operation would also receive fund¬ 
ing from advertising, a matter of initial 
concern to some ABC staff — but the 
hard truth of financial viability has ap¬ 
parently silenced the misgivings. 

New to the lure of the ad dollar, the 
Corporation appears to have succeeded 
in the marketplace. Foundation sponsors 
of Australia Television included Telstra 
(OTC), Qantas and DEC; added to this 
now are AWA, AMP, Ken Done, David 
Jones, Livestock Corporation, Dulux, 
Monash University and others. The In¬ 
donesian daily newspaper Republika is 
also an advertiser. 

Coca-Cola has made a surprise decla¬ 
ration that they will be going on air. 
Peter Ryall, ATVI Sales & Market¬ 
ing Director, sees Coke as a perfect 



ATVI's seven metre uplink dish on the roof of Its building In downtown 
Darwin. Supplied by Scientific Atlanta, the dish beams the signal at 6.1GHz 
to the Palapa B2P satellite, where transponder 5 beams It down to viewers 
at 3.888GHz In the C Band. 
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national release rights have restricted 
the airing of some material. ABC 
publicist Kathy Gallaher admits “This is 
slowly but surely changing as new con¬ 
tracts are negotiated. 

Often in the past, and quite rightly, we 
didn’t have any need for the interna¬ 
tional rights. So they were, in some 
cases, negotiated out of the ABC. 
That has changed — now in legal 
agreements the rights are negotiated as 
much as possible.” 

The 16 - 17 hour per day schedule is 
packed: each night Rosemary Church 
presents two half-hourly news broad¬ 
casts; special international editions of 
‘First Edition’ and ‘World at Noon’ are 
aired, as well as ‘Four Corners’, 
‘Lateline’ and the business programme 
‘Bottom Line’. This is supplemented 
with news updates in Bahasa Indonesia, 
Cantonese and Mandarin. 

Comedy is covered by such program¬ 
mes as ‘Mother and Son’ and ‘The Late 
Show’; the drama list includes 
‘Phoenix’, ‘Secrets’ and ‘Power Without 
Glory’ — no doubt to the posthumous 
joy of Frank Hardy! 

Children’s programming includes 
‘Playschool’ and ‘Mr Squiggle’, com¬ 
plemented by such high profile ‘info’ 
programming as ‘Quantum’, ‘A Ques¬ 
tion of Survival’, etc. And yes, Elle 
McFeast’s ‘Live & Sweaty’ also gets a 
run on the dish — plus as much sport as 
can be crammed into the crevices! 

Compilation job 

Tony Bowden, Head of Television 
Resources in Darwin explains that the 
material is delivered in many ways: 


Going to air 

The programme makeup is deter¬ 
mined in Sydney, with input primarily 
from ABC schedules plus material from 


The A TV,I transmission suite. Most of the production equipment Is by Sony. 


A TVI’s satellite coverage of Asia now, and as projected for 1995. 


case for ATVI: “We go into over 15 
countries, 15 different languages, many 
different religions and cultures. Coca- 
Cola think that’s fine, because they 
speak every language...” 

Ad rates begin at $55,000 for a three- 
month campaign using 30 second spots 
run 80 times, climbing to $460,000 for a 
12-month campaign. Thirteen ‘Cokes’ 
and you’ve got the station’s budget! 

There are no audience figures and 
there probably will be none for a con¬ 
siderable period, maybe as long as 10 
years; but Ryall adds “The potential 
audience is massive, so you only need to 
be hitting a small number of the poten¬ 
tial audience, and you’ve got a very 
decent sized audience.” 

The ABC believes that what they have 
to offer is unique, in terms of the quality 
and range of programmes; many of the 
other satellite services are news only, 
while HBO runs only movies. 

Ryall claims ATVI is the 
only service running a “balanced range 
of programmes, from news and cur¬ 
rent affairs all the way through to 
programmes on Australia, lifestyle 
programmes, even soap operas and 
children’s programmes”. 


SBS and, in the case of special events 
such as the Melbourne Cup, feeds from 
commercial stations. 

Editorial guidelines have been set up 
to ensure material is suitable for the 
multiplicity of cultures in the viewing 
area. These are enforced by station 
management and the ABC’s Board. 

While seemingly enjoying a wide 
choice of programmes, hurdles of inter¬ 


Australia Television 

Satellite Coverage Areas 
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Rosemary Church — Australia’s face In Asia — and associate news producer 
Adrian Rhodes, with the uplink dish In the background. 

Says Mirchandani: “The Chinese net- 


The Darwin Dish 

“Some of it — like weekend sport — 
we just take live or from other satellite 
services, typically the Melbourne Cup. 
We pick that from Channel 7’s distribu¬ 
tion system. ABC Sport comes free to 
air, so we just turn that around. A lot of 
the programmes, like news, education 
programmes, they come up free to air 
anyway; we just record them and turn 
them around. A small percentage of 
material is freighted up on tape.” 

Bowden adds: “Living in Darwin is a 
Presentation Co-ordinator, who ensures 
that the programmes ‘fit’. The commer¬ 
cials are inserted into a (Programme 
Operational Schedule), written for each 
day. A small group of four transmission 
officers — called ‘Co-ordinators’ in the 
commercial world — re-record this 
material, replay in sequence and insert 
the ads and promos.” 

So how do the hundreds of millions of 
potential viewers get to know what’s on, 
and when?Prakash Mirchandani, ATVI 
News Director, explains that the 
audience is informed “largely through 
newspapers and TV guides who publish 
the programmes in most countries”. He 
adds: “We have a fax poll number as 
well, which we advertise for anyone 
who wants to get programme informa¬ 
tion. As you can appreciate giving in¬ 
dividual information would be a vastly 
expensive operation.” 

Viewer feedback 

When questioned on audience 
response, Mirchandani happily relates 
it has been “very positive — par¬ 
ticularly the responses we get from very 
senior people in government, largely 
because of connections with the Em¬ 
bassy or even through our ABC contacts 
in the region.” 

“The biggest drawcard is the news 
service: a lot of people feel it is probab¬ 
ly the most regionally focused news ser¬ 
vice, preferable to the BBC and CNN.” 

An unlikely foe at the outset was the 
NT government, feeling that clumsy 
‘southerners’ would tread on their 
unique links with Asia. But, according 
to Mirchandani, “there was a notice is¬ 
sued just after the station’s first anniver¬ 
sary, to the effect that they are very 
pleased with it”. 

In early negotiations, David Hill went 
to China, under the impression they 
would say “Let’s have your wildlife 
stuff, or let’s have ‘soft’ material.” But 
the first thing the Chinese said to him 
was “Can we have your news and cur¬ 
rent affairs?” 


woik CCTV (audience 638 million) has 
agreed to rebroadcast the signal. And 
the same applies to Laos and Vietnam. 
We are on cable in Singapore; obviously 



The station's Varian high power 
amplifiers, exciters and downlink 
monitoring receivers. 


being restricted, it was very good to get 
in on cable there.” 

“The very first news exchange agree¬ 
ment I concluded was with Singapore 
Broadcasting Corporation. Speaking to 
them they were very keen, because they 
saw us as a quality channel — which 
they wanted — and which, because of 
our editorial policies, was not threaten¬ 
ing them in any way; they did not per¬ 
ceive a bias.” 

“The message I’ve had from all these 
countries is ‘We don’t mind what you 
say, as long as you’re balanced.” 

Have there been any complaints? 

Replies Mirchandani: “None for news 
and current affairs at all. But we’ve had 
negative feedback on the low grade 
sport we show on weekends — school¬ 
boy rugby and stuff like that. Through 
other services they’re getting world 
championship stuff — so why the hell 
should they look at school rugby!” 

Darwin’s plant 

ATVI operations are run from the 
ABC building in Darwin’s CBD, with 
the uplink dish on the roof. The compact 
building accommodates about 60 
people. Based in Sydney, engineer John 
Yip explained a variety of companies 
were responsible for the installation. 
These include Varian, for the Klystron 
HPA (High Power Amplifiers); Scien¬ 
tific Atlanta for the seven-metre dish; 
and Wegener for the audio modulators. 


28 


ELECTRONICS Australia, June 1994 











ATVI: the details 

Satellite 

Palapa B2P (113°E) 

Transponder 

5H (Horizontal downlink polarity) 

Frequency 

3880MHz (C-band) (equivalent to 1270 MHz L-band, LNC output) 

IF Bandwidth 

27MHz 

Sound subcarrier 

6.80MHz (TV sound, FM) 7.20MHz (Radio Australia) 


6.10MHz (Panda 1 - future use) 


6.40MHz “ 


7.50MHz “ 

De-emphasis 

75us 

Video system 

PAL B (video bandwidth 5MHz) 

Encryption 

No 

Dish size 

2-3.6m in most locations 

Coverage 

Dish size Regulations 

Indonesia 

2-3m No significant restrictions 

Brunei 

2m 

Philippines 

2.6-3.6m 

Thailand 

2-3.6m 

Hong Kong 

3.6m 

Taiwan 

3.6m 

Papua New Guinea 

2.6-3m Regulated 

Vietnam 

2.6-3.6m 

Laos 

3-3.6m " 

Southern China 

3.6m-5m 

Malaysia 

2m Prohibited without consent 

Singapore 

2m 

Myanmar 

2.6-3.6m Regulatory system not yet developed 

Bangladesh 

4-5m 

Cambodia 

2.6-3.6m 

Footprint 


Satellite footprint covers China, Indonesia, Brunei, Philippines, Hong Kong, Taiwan, PNG, 

Vietnam, Laos, Singapore, Thailand, Vietnam, Malaysia, Bangladesh, Cambodia. 

Rebroadcasting 


Countries who rebroadcast the signal: China, Philippines, Laos, Singapore, Thailand, Viet- 

nam. 


Dish/Receiver packages 

Start from US$1000. Many institutional, hotel and commercial premises equipped with 

dishes. Community dishes increasing. 

Audience 


Asia currently has 240 million TV households. Potential audience of 670 million viewers. 



ANTENNA MOTOR 
CONTROL 


A block diagram of the Darwin satellite terminal forATVI. The 7m dish is used 
for both the 6GHz uplink and for downlink monitoring of the 3.8GHz signal from 
the satellite, using a dip lexer. Note the duplication of all key components. 


Most of the studio equipment is by 
Sony. Yip detailed the signal path: 
“Programming goes into the uplink 
chain of the earth station. The uplink 
chain comprises a number of processing 
units, which include Wegener 
modulators to provide the subcarrier 
modulation. The signal then goes into 
the exciter — a video modulator and up- 
converter, lifting it to a 6GHz signal. 
Then it goes into dual-redundancy 
Klystron power amplifiers, and finally 
to the dish itself”. 

“The signal is received by the satellite 
and then is downlinked as a 4GHz sig¬ 
nal. The set frequency is 6105MHz for 
the uplink, and 3880MHz for the down.” 

“In the Darwin earth station we have 
a downlink chain which allows us to 
monitor ‘off air’, to observe the 
parameters are correct and detect any 
measurable interference.” 

“The TV sound is on a subcarrier of 
6.8MHz. Radio Australia is on 
7.2MHz, using the Wegener Panda I 
modulation. This uses straightforward 
FM modulation which is inefficient 
and when you want to add more subcar¬ 
riers or sound channels you have to 
resort to this Panda I, which is a more 
efficient type of narrow band modula¬ 
tion, giving the same results but occupy¬ 
ing much less bandwidth.” 

“In order to transmit additional sound 
channels using the Wegener we just 
plug in separate cards; then it will send 
the signal out — all these subcarriers 
are independent of each other. Normally 
within that bandwidth you could only 
carry one channel.” 

Had there been any teething troubles? 
There had been a few initially — mainly 
in communicating with the master con¬ 
trol centres of other countries. For¬ 
tunately ATVI’s multi-national staff — 
Vietnamese, Thai, Hindi, Urdu, Punjabi 
and Indonesian — provides enough 
people to help set things up. 

The future? 

Later this year, Australia Television’s 
service will be carried on a Hughes 
satellite Apstar 1, moving to Apstar 2 by 
April 1995. Palapa will continue to 
carry the signal. The far-reaching 
Apstar, with a much more powerful sig¬ 
nal, will extend coverage to all of Asia, 
the Middle East and parts of Europe and 
Africa — most of which could use 
dishes as small as two metres. 

As David Hill proudly proclaimed in 
May last year: “By early next year it 
will be possible to downlink Australia 
Television from Moscow to Tasmania.” 

But what will they think of us 
in Hobart? ❖ 
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Moffat’s 


Madhouse... 

by TOM MOFFAT 


Some technological ‘advancements’ 



About 15 years ago, while I was 
working as a journalist with a Hobart 
TV station, I was called to a press 
conference at the Tasmanian Depart¬ 
ment of Transport. This is the place that 
takes care of all motor vehicle matters 
such as driver’s licences and car 
registration. After many months of hard 
work and millions of dollars, the depart¬ 
ment was now ready to show off its new 
computer system. 

This enormous machine was housed 
in its own glass-enclosed room. It was 
fully air-conditioned, it had special 
lighting, and a special mains power 
source had been provided. The com¬ 
puter itself stood in a row of 19-inch 
equipment racks, and nearby were 
several cabinets the size of washing 
machines that contained disk drives. 
The disks themselves, multiple platters, 
were in clear plastic housings on top so 
you could see them constantly spinning. 

Men in white lab coats circulated 
among the equipment, looking very im¬ 
portant Theirs was the rarified world of 
the Computer Programmer, a subject 
which no mere mortal could ever hope 
to understand. The assembled media 
were suitably impressed, especially me, 
since I was right into electronics and 
had never seen anything like this before 
except in pictures. 

Outside the computer room, in fact 
scattered all over the building, were 
computer terminals with their glowing 
green screens. Operators, after much 
training, used these to make the com¬ 
puter do its stuff. But they were never 
allowed to actually step into the room 
with the computer itself, lest their bad 
breath or something might contaminate 
its ultra-pure air. 

Demonstration time: We started the 
camera, and then a computer operator 
asked me, “What’s the registration 
number of your car?” I told her, AF- 
3514. “You drive a 1972 Volvo sedan”, 
she said. “It’s a four-door, engine num¬ 
ber (whatever), first registered in Tas¬ 
mania in 1976. Your name is Tom 
Moffat and you live at Fem Tree, your 
driver’s licence number is (whatever) 


and you are also licensed to drive a 
motorcycle.” And on it went. 

Well, I was blown over. That thing 
was spewing out information as fast as 
you could read it, and it could do the 
same thing for every car, or licensed 
driver, in the whole state. Needless to 
say the new computer system got an en¬ 
thusiastic report on television that night. 

Now let’s move up to the present, say 
15 weeks instead of 15 years ago. I was 
trying to organize a new notebook com¬ 
puter to replace my laptop that had worn 
out, and I was making the rounds of 
Hobart’s computer shops. In one place, 
as I was sitting at the salesman’s desk 
fooling around with the machine he was 
trying to sell me, his mate came through 
from the next office carrying another 
notebook computer. 

“I want to show you something pretty 
special that we’re really proud of”, he 
said. “A little project we’re doing for 
the government You can’t play with it 
— I’ve got to operate it — but you can 
have a quick look. OK?” I agreed. 
“Right. What’s the registration num¬ 
ber of your car?” I thought I’d 
heard all this before somewhere, but I 
told him: DD-1188. He tapped some 
keys on the notebook. “You drive a 
1989 Nissan Pintara station wagon. Its 
engine number is (whatever), it was 
originally owned by the Department of 
Primary Industry, you bought it from the 
government only a few months ago. 
Your name is Tom Moffat and you live 
at Fem Tree...” 

Well, you get the gist of it. This guy 
had set up this little notebook computer 
as a data terminal and he was logged 
onto the Transport Department’s com¬ 
puter right? 

WRONG! He wasn’t logged onto 
anything. The notebook was it! Every¬ 
thing! Nothing more required. This 
computer organization had managed to 
squeeze the records of every vehicle in 
Tasmania, and every driver’s licence, 
into this little box smaller than the 
telephone book on the desk. 

The computer had a 200 megabyte 
hard drive, and they had used one of 


those new data compression programs 
to double that to 400 megabytes. And 
with a bit of clever programming they 
had copied every record from the big 
washing-machine disk drives onto this 
little disk 2-1/2" across and as thick as 
your hand. So here we have this whole 
roomful of equipment of 15 years ago, 
which amazed me so much, replaced by 
a little $3500 notebook computer. That 
really brought home to me how much 
things change... 

Out behind another computer shop 
down the road were some big blue 
equipment racks. The shop had bought 
them at auction, filled with computer 
gear, hoping to make some money out 
of them. But nobody wanted them, even 
for free, so the gear was stripped out 
and taken to the tip. 

The shop was now trying to sell the 
equipment racks. Did I want them? No, 
thank you. Even for free? No thank you 
— nowhere to put them. And where did 
these big computer racks come from? 
You guessed it, the Department of 
Transport. They’d gone the full circle. 

Data compression 

As for this idea of data compression, 
carrying all the world’s knowledge 
around under your armpit, I can see this 
becoming one of the most significant 
uses of computers. Especially 
notebooks, and whatever replaces them 
in the future. You can get whole en¬ 
cyclopedias on CD-ROM, to replace a 
big shelf full of books. But you ain’t 
seen nothin’ yet 

Within this notebook computer I’m 
typing on at the moment are, among 
other things, the entire contents of the 
High Court Mabo Decision, the entire 
Australian Constitution, and the com¬ 
plete King James version of the Holy 
Bible. These things were delivered unto 
me, not on a CD-ROM, but on two quite 
ordinary 3-1/2" floppy disks. They just 
plug straight into the normal floppy 
drive on any old computer and away 
you go, no modifications required. 

These disks are an Australian innova¬ 
tion called ‘Megafloppy’, and I think 
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you’re going to hear a lot more of them 
in the future. The Bible disk is black in 
colour, with ‘Holy Bible’ inscribed upon 
it in silver. My fertile imagination gives 
me a vision of a powerful preacher, 
pounding the pulpit and bellowing 
“Repent, sinner, NOW! or suffer eternal 
damnation rotting in hell!” as he waves 
this floppy disk around... 

No, let’s get serious. The beauty of 
these Megafloppies is that, like with the 
Transport Commission computer, you 
can search for stuff. In the case of the 
Bible, the fust thing I could think of 
was ‘The Lord is my Shepherd’. When 
I told the Bible program to search for 
those words, it spun the disk a bit and 
then filled the screen with the complete 
text of Psalm 23, with the search words 
highlighted in Line 1. You can see this 
Bible-on-a-disk would be a most valu¬ 
able tool for a clergyman, or a student 
of theology, or anyone who practices 
Christianity with any seriousness. 

As for die Australian Constitution, I 
gave it an interesting word to search 
for: ‘Freedom’. And it drew a blank; 
couldn’t find it. Aha — Gotcha! 
The search program didn’t work! But 
it did, you know. It’s just that 
nowhere in the Australian Constitution 
does the word Freedom appear. As 
someone who was brought up under the 
American Constitution, where many 
freedoms are specifically guaranteed, I 
find this a little worrying. It might add 
some interesting ammunition to the 
Republican debate. 

I gather that the real strength of 
Magafloppies at the moment is in 
electronic law books. I guess one day 
we’ll see the beaks scurrying into 
court with notebook computers 
under their arms. 

But the Megafloppy I’m really wait¬ 
ing for at the moment is the Macquarie 
Dictionary. As a writer I use the Mac¬ 
quarie all the time, to the extent that the 
covers have long since fallen off and 
looking up anything beginning with Z 
sometimes fails because some of the 
pages are missing too. Imagine replac¬ 
ing that monster with a little floppy 
disk, with a search capability as well. 

The flip side 

Well, that’s this month’s good news 
about computers. Now for the bad news, 
about what happens when computers do 
what they please without human super¬ 
vision. To set the scene, let’s again go 
back 15 years. At about the same time 
as that Transport Commission press 
conference, I attended another one of 
similar technological significance. This 
was to announce the very first ATM 


(Automatic Teller Machine) to be in¬ 
stalled in Tasmania. 

The various scribes of press and 
television turned up at the Hobart office 
of the Launceston Bank for Savings. 
And there, set into the wall and facing 
out into the street, was this mighty 
machine with lots of slots and buttons 
and an LCD display screen. This thing 
was supposed to hand out money day 
and night, when presented with the ap¬ 
propriate card. 

As a little incentive/bribe/payola — 
call it what you will, each member of 
the press and various politicians were 
given their very own bank accounts, 
with the generous amount of two dollars 
already deposited therein. We were all 
marched in front of a Polaroid camera 
and the resulting pictures were 
laminated into the cards which would 
allow us to withdraw our $2 from the 
ATM while the cameras rolled. 

However — yeah, you guessed it — 
the damn thing wouldn’t work. The 
computer was ‘off line’ or some such 
thing, so we took turns standing in front 
of the kaput machine, raving to the 
cameras about how it was going to 
change banking forever. And as 
everyone knows, the ATM did exactly 
that. Just not on that day. 

So the Launceston Bank for Savings 
had all these $2 accounts, and no way 
for the new owners to withdraw the 
money, at least not electronically. Most 
of us forgot about them, until we started 
getting bank statements. I suddenly dis¬ 
covered I had $2.06; the bank had paid 
interest Some quick calculations sug¬ 
gested that by about the year 2090,1 (or 
my estate) would have several thousand 
dollars. I decided to leave the money 
there to see what would happen. 

Over the years bank statements kept 
coming, and the money grew. Amid 
much squabbling among the Govern¬ 
ment and the establishments in Hobart 
and Launceston, the Launceston Bank 
for Savings merged with the State Bank 
of Tasmania to become the Tasmania 
Bank. But in the financial excesses of 
the 1980’s, the Tasmania bank suffered 
some ‘non-performing’ loans in the 
manner of the ill-fated state banks in 
Victoria and Tasmania. So the Tasmania 
Bank got reorganized again into the 
Trust Bank, which it remains to this day. 

Through all the ructions my little ac¬ 
count remained intact, and eventually, 
with injections of interest, it grew to the 
stage where I had doubled my money. 
I had four dollars. But today, this very 
day, the whole thing came a cropper. 

In today’s post I received a bank state¬ 
ment Opening balance: $4.19. (See? It 


pays to save...) But the next line had: 
Account keeping fee: $2.00. KerBLAM! 
There goes half my money. Next line: 
State Debit Tax: $0.15. (Balloon deflat¬ 
ing: sssss...) Next line: ZZAPP! Account 
keeping fee (AGAIN!) $2.00. My 
balance was now four cents, less than 
1/100 of what it was at the top of the 
statement And finally. State Debit Tax 
again, $0.15. Now I am OVER¬ 
DRAW!! I am eleven cents in debt to 
the Trust Bank! 

A message at the bottom of the bank 
statement hinted at how this all came 
about: During April, Trust Bank com¬ 
pleted the transfer of all accounts to the 
one computer system as part of its con¬ 
tinuing effort to provide the highest 
standard of customer service... 

My GOD! What am I going to do? 
What happens if this new-fangled 
computer decides to dob me in to one 
of those credit-rating agencies? “Hey 
credit-rating computer! We got a guy 
named Moffat over here, and he’s a 
hopeless deadbeat! He’s been over¬ 
drawn for over a year now...” And 
the next time I try to apply for a loan 
somewhere, they’ll say “No way! Bad 
credit risk!” 

Now I suppose I could go to the Trust 
Bank, pay my eleven cents, and close 
my account. But I don’t think so. In¬ 
stead I will just sit back and see what 
happens. The computer and its ‘highest 
standard of customer service’ will most 
likely keep adding $2.00 to my over¬ 
drawn negative balance, with interest, 
and in a 100 years or so I shall have to 
declare bankruptcy. But I don’t really 
care, because as long as this sort of 
thing keeps going on, it gives me some¬ 
thing to write about! ❖ 


INSTALLER SPECIAL 


HIGH GAIN 

43 ELEMENT (INF ANTENNAS 



•the price is not a mistake we must clear 

STOCK. 

13.5 DB GAIN/LOW LOSS BALAN/TILT MECH 
$12.50 (1 - 5) UNITS FREIGHT ANYWHERE AUST. 
• BOOSTERS,DIPLEXERS,OUTLETS AVAILABLE. 


To order or for a catalogue send to... 
Aerovislon Sales 

4 Cromer Rd, Beaumarls,Vic,3193 
Phone (03) 584 3157 Fax (03) 585 1101 
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New security products from Jaycar 

The exclusive distributor of Bellmate security products in Australia, Jaycar Electronics has ex¬ 
panded its range of security products for homes and smaller industrial/commercial building 
protection, with the addition of further passive infra-red (IR) detectors and a new four-sector 
control system. 


The new Bellmate 200 is the lowest-priced IR detector in 
the expanded range, yet carries a 12-month warranty. It is a 
standard passive detector, with dual sensors providing 
24-zone 90° horizontal coverage in three layers, for a radius of 
up to 12m. 

Measuring only 93 x 73 x 43mm and finished in white, the 
model 200 operates from 11 - 16V DC and draws only 20mA. 
It provides trip indication via an LED, and is effectively 
tamper-proof when mounted on a wall, etc. Output is via a 
pair of NC relay contacts, rated at 0.5A/24V DC resistive. 
Priced at only $34.95, the Bellmate 200 carries the Jaycar 
catalog number LA-5017. An optional narrower-field lens for 
hall and corridor use is available (LA-5014) for $4.95. 

Somewhat larger than the model 200, but still quite com¬ 
pact, is the Bellmate 100. This is a pulse-counting detector, 
which measures 110 x 70 x 55mm and is again finished in 
white. The detection area is again of 24 zones, and spread over 
a 90° horizontal angle with a range to 15m radius. It is 
designed to operate from 9 - 16V DC, with a drain of 20mA. 

An internal switch allows the model 100 to be set for either 
single-pulse triggering or three-pulse count triggering, for ad¬ 
ditional protection against false alarms. This model also in¬ 
cludes additional RFI filtering, to make it virtually immune to 
transients, etc. 

Other features include a LED trigger indicator, and a sen¬ 
sitivity adjustment pot. The output of the model 100 is again 
via a pair of NC relay contacts, rated in this case at 1A/24V 
DC resistive. Tamper detection is again included. 

The Bellmate 100 is priced at $49.95, and carries the catalog 
number LA-5016. It also has a 24-month warranty. As 
before an optional hall/corridor lens is available for an addi¬ 
tional $4.95 (LA-5015). 

The Bellmate 950 is a programmable four-sector security 
control system, similar in many ways to the existing 
eight-sector model 1000 system but intended more for use 
in normal domestic situations as well as shops, offices and 
smaller warehouses. Like the larger unit it comes in a sturdy 
1.5mm steel case, finished in beige paint and fitted with 
a key-operated lock on the front panel as well as an 
internal tamper switch. 

The four alarm zones include instant, delay, 24-hour con¬ 
tinuous and tamper detection. The 24-hour zone allows 
smoke detectors, etc., to operate even when the rest of the 
alarm system is disabled. All zones provide for end-of-line 
resistors, so multiple detectors can be wired in series, parallel 
or series-parallel as required. There is a choice of three ‘panic’ 
buttons — fire, panic and medical — which give different 
sounds for easy identification. 

The model 950 is easily programmed via the inbuilt 16-key 
membrane keypad. A master code is used to enter ‘client pro¬ 
gram mode’ to set up the system as desired, while users nor¬ 
mally only need to enter one of two alternative user codes. 
Both the master and user codes can be from two to six digits 
as desired. Incorrect code entry results in lockout and con¬ 


tinued alarming. System status is indicated by eight LEDs 
and an internal beeper. 

As well as the master and user codes, the system allows for 



Above top: The Bellmate 100 (left) and200(right) IR detector 
units , both of which provide 24-zone 90 degree coverage. 
Below is the new Bellmate 950 programmable four sector 
security control system. 
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programming of the entry and exit delay times (1 - 99 
seconds), and also the siren reset time (1 - 99 minutes). All 
programming is via simple keypress sequences. 

In addition to the four zone inputs, the system 
provides for a remote key switch. Outputs provided include an 
oscillating ‘siren’ output, capable of driving up to two eight- 
ohm hom speakers; latching relay contacts, suitable for driv¬ 
ing a strobe light; a resetting 12V output, for driving a siren or 
bell; a resetting relay with NC and NO contacts (dry switch¬ 
ing); and a zone status output, for driving a LED alongside a 
remote keyswitch. 

The Bellmate 950 measures 246 x 190 x 94mm, and 
weighs 2.2kg without batteries. The battery compartment in 
the lower section of the case will accept batteries of up to 
6.5Ah, for extended operation without AC power. A power 
supply of 16 - 22V AC at 1A is required, the standby current 
being 40mA. Needless to say.Jaycar can supply suitable 
gel-type 12V batteries with ratings of from 1.5Ah to 6.5Ah. 

The model 950 comes complete with instruction manual, 
mounting screws with wall plugs, spare fuse, mounting and 
connection diagrams, and terminating resistors (12). It carries 
the catalog number LA-5320, is priced at $149.00, and has a 
12-month warranty. 

Jaycar can also supply a compact remote keypad unit, the 
LA-5321, which can be fitted just inside the main entry door 
for convenient access. Measuring only 170 x 85 x 30mm, its 
panel looks almost identical to that on the 950 itself. The 
remote keypad is priced at $49.95. 

Further information on these and the other products in 
the Bellmate security product range is available from Jaycar 
Electronics stores, or from the company’s head office at 6 
Leeds Street, Rhodes 2138; phone (02) 743 5222 or fax (02) 
743 2066. (J.R.) ❖ 



LEM 


HTA SERIES 




HALL EFFECT CURRENT SENSOR 



A Basic Guide To Colour 

TV & VCRs 


Two very popular series of articles, published in Electronics Australia in the late 1980's, have now been 
combined into a separate publication. Students, the home handyman, even the serviceman, will find that the 
latest publication from Electronics Australia gives a wide and comprehensive insight into the electronics 
involved in colour television and video cassette recording. 

The author, David Botto, is a television, video and electronics service engineer with many years of 'on-the- 
bench' experience. He's also designed, constructed and maintained a wide range of test instruments. David s 
wealth of experience and vast knowledge of colour television and VCR's have been put together to give you the 
facts, figures and basic knowledge you need, to understand just how these entertainment machines work. 

Available now from your local newsagent or by mail order. Price in Australia is $4.95, with an extra charge of 
$2 for post and packaging, when ordered by mail, from - 


The Book Shop, 
Federal Publishing Company, 
P.O. Box 199, 
Alexandria, NSW. 2015 
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FORUM 


Conducted by Jim Rowe 


Are you missing out on something, 
listening to your music via compact discs? 



Virtually all of this month’s letters to Forum came in response to the March column — specifically 
to either the letter criticising our discussion of those German tests, designed to see if audiophiles 
could really tell the difference between CD and vinyl versions of the same original recordings, or 
the item about the health risks associated with soldering fumes. As usual, there’s plenty of food'for 
thought... 1 


A couple of the items I ran in the 
March column seem to have produced 
quite a lively response. The first of these 
was the letter from Kerry Williams of 
RMIT, taking me to task for the precis I 
had given in the November issue, about 
the study by two German researchers 
who investigated the ability of some 160 
people, many of them ‘audiophiles’, to 
distinguish between CD and vinyl ver¬ 
sions of the same original recording. The 
other item is the one sent in by Queens¬ 
land reader A.J. Lowe, about the poten¬ 
tial health risk from soldering fumes. 
Virtually all of this month’s letters and 
faxes have been triggered off by these 
items, either directly or indirectly. 

The first letter comes from Mr John 
Smith, of Middleton in South Aus¬ 
tralia, who is actually responding to 
both of these items. Here’s what Mr 
Smith has to say: 

May I enter a comment on the so 
called ' Golden Eared’ brigade? The 
March edition of EA carried a letter 
from a Mr Williams regarding the, in 
the main, saga of digital versus ana¬ 
logue and maybe the 'special’ cable de¬ 
bate (or argument). 

The question 1 ask is if these people 
have ever owned a communications re¬ 
ceiver? Have they ever 'sat’ on a sta¬ 
tion for an hour just for an ID, through 
the QRM and QRN? If they have, then 
why all this debate about the quality of 
sound? If they havn’t experienced this 
type of noise then I suggest they try 
DXing — THEN see if they ARE 
Golden Eared! 

Another item in the same Forum 
raised the question of fumes from resin 
cored solder. I am an asthmatic and the 
way around the problem that I have 
found is that during winter, I have a 
bench height fan heater blowing across 


the bench and in summer a small per¬ 
sonal fan doing the same job. It works, 
so I don’t need medication and I don ’.t 
see why all the chemistry and need of 
protective gear should worry the ca¬ 
sual solderer. 

In the industry, it may be another mat¬ 
ter; then it is under industrial laws of the 
relevant States and the authorities could 
act (no pun intended, but I wouldn’t hold 
my breath on that one). 

Anyway, thanks for a great magazine 
even if I do get a kick in the rear for my 
comments. 

I’m certainly not going to ‘kick you in 
the rear’, Mr Smith, although I’m not 
entirely sure of the point you’re making 
about audiophiles and their ears. You 
seem to be making the point that people 
who argue about the ‘sound’ of CDs vs 
vinyl discs, or one kind of cable against 
another, are splitting hairs — compared 
with much more gross differences, like 
‘clean’ and ‘noisy’ radio reception. But 
did you mean more than that? 

Some of the sounds which emerge 
from communications receivers are cer¬ 
tainly anything but high in audio qual¬ 
ity, I agree, and compared with this kind 
of problem some of the things debated 
by hifi enthusiasts do seem a bit aca¬ 
demic at times. They do sometimes 
seem to have a similarity to those argu¬ 
ments beloved of medieval theologians, 
about how many angels would fit on the 
head of a pin! 

Your comments about the use of a fan 
or fan/heater blowing gently across the 
bench, as a dissipator of soldering 
fumes, are indeed very interesting. In 
fact Sydney reader and contributor Bob 
Parker, who is a service technician, ap¬ 
parently discovered the same thing a 
couple of years ago, and when the 
March issue was published he too re¬ 


sponded by sending us details of the 
‘Soldering Fume Buster’ fan he devel¬ 
oped as a result. You should find it de¬ 
scribed in this issue, if space allows. 

It’s very relevant that despite your 
own asthma, you’ve found this approach 
quite effective in preventing any obvious 
ill effects from the fumes when you’re 
soldering. So thanks for your comments, 
Mr Smith, and for your compliments re¬ 
garding the magazine. 

More on audio testing 

We’ll return to the soldering fume 
topic shortly, but in the meantime here’s 
another letter which arrived in response 
to the letter from Kerry Williams, on the 
subject of audio testing. This one comes 
from Graham Byrnes, of Brunswick in 
Melbourne, who has contributed to a 
number of previous discussions. This 
time Graham seems to have sprung to 
my defence, which is very nice — espe¬ 
cially since I happen to know that like 
Mr Williams, he’s an experienced and 
highly qualified academic. 

Anyway, here’s what Graham Byrnes 
has to say: 

Having read the letter from Kerry Wil¬ 
liams in the March Forum, I have to 
wonder if he wasn’t in fact testing your 
dedication to 'due analysis’, since some 
of the 'generally agreed facts” are ut¬ 
terly wrong... 

He states that the CD standard sam¬ 
pling frequency of 44.1kHz is 'too low 
for accurate recording of music in the 
range 20Hz to 20kHz’. While there will 
always be debate about the subjective 
question of whether the 20kHz 
bandwidth is sufficient, the matter of the 
sampling rate needed to accurately re¬ 
cord that bandwidth is not subjective at 
all; it comes down to mathematics. In 
fact it is summed up in a theorem of 
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Nyquist, stating that if a signal has 
bandwidth strictly less than 0), then it 
can be recorded and precisely repro¬ 
duced using a sampling rate of 2(0. In 
fact for a signal of finite duration the 
proof amounts to nothing more than the 
fundamental theorem of algebra (that a 
system of V independent linear equa¬ 
tions in V unknowns has exactly one 
solution) and I would be happy to take 
Mr Williams through it. 

Comments that transients exist with 
rise times fast enough to be invisible to 
the sampling are completely false, for a 
bandwidth-limited signal. 

Now there remains the question of 
how one obtains an appropriately 
bandwidth-limited signal. One must in¬ 
deed use filtering. However the com¬ 
monly used sigma-delta A-D converters 
(such as the Crystal CS5326 series used 
in the Panasonic SV3700 and the Sony 
TCD-D3) sample at 64 times the even¬ 
tual recording sample rate — i.e., above 
2.8MHz — then use linear-phase digital 
filtering. It is far from clear that such 
filtering 1 inevitably produces sonic 
artifacts ’. Presumably Mr Williams is re¬ 
ferring to the time-domain ripple due to 
a brick-wall frequency domain filter: 
however it should be noted that this ef¬ 
fect is outside the 20kHz bandwidth. 


Yes, some CD-player manufacturers 
(notably Pioneer and Wadia) have im¬ 
plemented ‘anti-aliasing’ filters which 
are monotonic (no ripples) in the time 
domain. Consequently they have two 
possibly audible effects: they roll off the 
top end of the in-band signal, the Pio¬ 
neer being -3dB at 20kHz, the Wadia 
-5dB f and they produce some distortion 
above 22kHz (for which reason they 
should really be called aliasing filters). 
Given the audibility of the first of these 
effects, it is not proven that the extra 
noise above 22kHz is audible. In no case 
can it be considered a more accurate 
reproduction of the original signal, since 
all the original signal above 22kHz was 
stripped off at the recording end. 

Mr Williams mentions wide bandwidth 
vinyl systems. So far as Pm aware, these 
were only set up in order to record multi¬ 
plexed four-channel recordings and I 
have heard that they are far from linear 
at 30kHz . It has also been suggested to 
me by audio engineers that while an an¬ 
alogue tape recorder can be set up to 
record up to 40kHz, this will be at the 
expense of its bass response — i.e., ana¬ 
logue tape is limited to about 10 octaves. 

Finally, if you don’t define your terms 
you can prove anything. So what is 
micro data? Mr Williams proffers fine 


detail’, but since the noise floor is so 
much higher for LP’s, I don’t really see 
that vinyl ‘excels at reproducing micro 
data ’. 

I propose the following self-help ex¬ 
periment: take an audio signal genera¬ 
tor set to 7kHz, through a good, stable 
amplifier into a good quality tweeter 
(not a piezo!). Now throw the switch 
from sine-wave to square-wave and see 
if you can hear the difference (allowing 
for a level change). Is the sound more 
distorted to your ear? The harmonics of 
a 7kHz square-wave are at 21kHz, 
35kHz, etc., etc. You should probably 
have a CRO on the output of the amp to 
check for instability due to the high 
slew-rate, and don’t use too high a level 
if you value the tweeter. If you hear no 
difference (I confess I fail even at 6kHz), 
you can probably stop worrying about 
the frequency limitations of CD. 

Thanks for your comments, Graham. I 
take your point about Nyquist’s theorem 
and a bandwidth-limited signal, which is 
fair enough — although I suspect Mr 
Williams would argue that his real point 
was whether or not a signal with a 
bandwidth limited to 20kHz or there¬ 
abouts is capable of conveying all of the 
subtleties of music. As you say yourself, 
there will always be debate about this... 
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Your point about the use of lower- 
slope ‘anti aliasing’ filters in CD players 
is also noted. If I remember correctly, 
Louis Challis made essentially the same 
point in his review of the Pioneer ‘Le¬ 
gato Link’ PD-S901 CD player, back in 
our December 1992 issue. There’s cer¬ 
tainly no justification in trying to repro¬ 
duce signals of greater than the Nyquist 
limit (22kHz) from a CD, as you point 
out, because these frequencies have all 
been stripped off at the recording end. 
Attempts to try' only seem to produce 
alias signals, as you’d expect. 

I guess my own personal reaction to 
all of this talk about the ‘missing’ fre¬ 
quency components above 22kHz is that 

(a) I’m sure I can’t hear anything signifi¬ 
cantly above 14kHz or so, any more; and 

(b) in any case, I have always preferred a 
clean signal of limited bandwidth, to a 
less clean signal of wider bandwidth. I 
remember how ghastly some film sound 
tracks sounded, when I tried to extend 
their response... 

By the way, Brian Byrnes’ suggested 
test with an audio signal generator 
switching between a sinewave and a 
squarewave at 7kHz does sound an in¬ 
teresting one. I’m going to try it myself 
shortly, although I don’t have any expec¬ 
tations of being able to hear a difference. 
But then, I’ve never claimed to have 
golden ears, either. 

I wonder if this simple test would be 
suitable for ‘double blind’ testing of 
those people who claim to be able to 
pick the ‘sound’ of different intercon¬ 
necting cables, and so on? It sounds as if 
it might well be. 

Just before we leave this topic, at least 
for the present, here’s another short let¬ 
ter which was indirectly triggered off by 
Mr Williams’ comments in the March 
column. It comes from Mr Scott 
Crombie, of Findon in South Australia: 

Just a quick comment on your column 
about CD vs LP records, printed in the 
March '94 Forum. I would just like to 
say that I think the main advantage of 
CDs over other formats was overlooked. 

Granted a well-recorded cassette or 
vinyl record will sound as good as a CD 
version of the same music. Certainly it 
does to me, and most others — only the 
audiophiles with their superior ea>s and 
intellect can detect the vast (read 
‘ undetectable') differences in sound 
quality. However the main plus of the 
CD is the incorruptibility of the 0's and 
l's over time. Whereas a cassette or 
vinyl record played on a regular basis 
will deteriorate, no matter how good the 
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playback equipment or how careful the 
handling, the CD quality remains un¬ 
changed indefinitely. 

So over time we the primitives (non 
audiophiles) can detect major differ¬ 
ences in audible sound quality. Although 
the formats are near enough to equal at 
the start of the race, it's the CD that 
finishes first, followed by the LP and as 
far as long-term quality is concerned the 
cassette is way behind the pack. 

Thanks for your comments too, Scott. 
In general the recording on a CD does 
seem to be a lot more ‘incorruptible’ 
than on a vinyl record or a magnetic 
tape, at least in terms of ‘wear and tear’ 
due to normal playing. The only poten¬ 
tial drawoack seems to be chemical de¬ 
terioration of the reflective aluminium 
(or gold) layer above the pits, which has 
been reported from time to time. 

As you say, though, even though many 
of us may not be able to tell the differ¬ 
ence between a CD and vinyl LP version 
of the same original recording when 
both discs are new, we’re certainly likely 
to be able to tell the difference later on 
— because the vinyl disc will have dete¬ 
riorated purely as a result of normal 
playing, even using the best equipment. 

Soldering safety 

Now let’s return to the topic of solder¬ 
ing fumes, and the possible health risks 
they may involve. You probably recall 
that A.J. Lowe started us thinking about 
this, by sending in an item which origi¬ 
nally appeared in the November 1993 
issue of IEE News , published by the In¬ 
stitution of Electronics Engineers in the 
UK. I reprinted it in the March column, 
suggesting that it was perhaps a cause 
for concern even though many of us had 
doubtless breathed in the fumes over 
many years without obvious ill effects. 

Well, apart from the comments made 
earlier in John Smith’s letter, the March 
column also triggered off another reader 
in South Australia to send in a letter, 
accompanied by some relevant reference 
material. The reader concerned lives in 
Para Vista, and although he did enclose 
his full name, he has asked me to publish 
only his nickname of ‘Jamo’ — in case 
any of his working colleagues should 
take offence at some of his comments. 
Fair enough! 

Here’s Jamo’s letter, then. As you can 
see, he works in a defence force facility, 
although as a civilian: 

In reply to the March '94 Electronics 
Australia Forum article on soldering 
safety, I would like to present my two 
cents worth. I'm employed in the De¬ 
fence Force (Air Force) as a Calibration 
Technician, and yes, l do work in a con¬ 


crete bunker — of sorts. Last year, as 
our section safety representative, it ap¬ 
peared to be a good idea to find out 
some information about this topic, in 
particular whether lead is emitted into 
the air during the soldering process. 

The Environmental Health section 
provided useful information, especially 
the ‘Dairymple Report' which is at¬ 
tached. The report states that very little 
solder metal is released into the air, 
due to the relatively low temperature at 
which soldering takes place. It appears 
that a temperature of at least 500 de¬ 
grees Celsius is needed for this to 
occur, and as soft soldering takes place 
at 200 to 450 degrees Celsius any ap¬ 
preciable quantity of solder metal 
emission is unlikely. 

Personally I believe the fumes con¬ 
tained do contain irritants. In my case I 
contracted asthma 2-1/2 years after en¬ 
tering the industry, as an adult — 
though I can't prove that the cause is 
the fumes; all I have is my suspicions. It 
seems to me the world is full of chemi¬ 
cal irritants which your airways (and 
the rest of your body) have to contend 
with. Solder fumes may be just the last 
straw in a sensitised body struggling to 
cope with the ' normal' world, to cause 
breathing disorders. 

To control these fume emissions, we 
use fume extractors (Adcola P/N 6190) 
which are simple, light weight, small 
hoods located upon arms which can be 
easily adjusted to locate above your 
work. The unit contains a fan, a char- 
coal-impregnated filter, and a small 
light. The fan draws the fumes up and 
through the filter and the filtered air 
then exits the filter back into the room. 

The fume hood must be placed directly 
over the job to be effective, and it does 
appear to do a good job. When the filter 
is clogged (6-12 months typical) it is 
simply disposed of through the correct 
channels, and a replacement filter is fit¬ 
ted — cost approximately $10. They 
can t be washed or cleaned, because the 
charcoal would be washed a.my, defeat¬ 
ing their purpose. 

I have been told by our resident 
' grunt' (Army person) that his old unit 
used laminar-flow benches which have 
much bigger (fixed) extraction units 
built around the benches. These obvi¬ 
ously would have greater fume extrac¬ 
tion rates, with the added bonus that the 
extracted fumes are withdrawn out of the 
building. He pointed out that it is more 
than just the solder fumes to worry 
about. There are solvents and chemicals 
used in or on the job, which with the 
application of heat will produce some 
rather nasty compounds. 




For example: Freon under the appli¬ 
cation of heat is supposed to turn into 
phosgene, a type of mustard gas. During 
gold plating, gold suspended in a cya¬ 
nide solution used to be used, and it still 
is in some workshops. Are we opening a 
hornets nest? Discussion and informa¬ 
tion can only be a beneficial, even if it 
helps only one person. 

Information on particular substances 
can be obtained through Material Safety 
Data Sheets (MSDS). 

An equally important safety item in the 
workshop are safety glasses, yet I sense 
a reluctance by many (civilians) to wear 
them. If I may make a blanket statement 
to say that any work carried out (of a 
technical nature especially) in the mili¬ 
tary that has any chance of injuring eyes 
makes the use of safety glasses manda¬ 
tory. This requirement is encouraged, 
practised, and enforced by all. 

A couple of years ago I undertook a 
TAFE consumer electronics course, and 
one night the instructor suggested I 
might replace a certain component. 
Having asked him for safety glasses, his 
(incredulous) reply was “What — you 
don't need those!". I insisted several 
times, stating that we never work with¬ 
out them in the Air Force (I could just 
imagine all the paperwork if I injured 
my eyes and hadn't worn safety glasses). 

What I'll never forget is his next 
choice of words, which were “Yes, well, 
it's a big bureaucracy — no wonder 
they're so inefficient!” 

I'm still shaking my head — what 
price can you put on eyes? I hope my 
contribution is of help on this topic. 

Yes, ‘Jamo’, your contribution to the 
discussion is certainly of interest and 
value, because it clarifies not only the 
seriousness that is attached to this sub¬ 
ject in the defence forces, but also the 
techniques used in force facilities to 
minimise fume inhalation during solder¬ 
ing. So thanks a lot, for the trouble 
you’ve taken. 

For the benefit of other readers, the 
‘Dalrymple Report’ to which Jamo re¬ 
fers and a copy of which he enclosed 
was written by one H.L. Dalrymple, an 
engineer at STC in the UK, and pub¬ 
lished in 1986 in a report called Ventila¬ 
tion '85. It basically describes the 
development and testing of ‘A Local Ex¬ 
haust Ventilation System to Control 
Fume from Hand Held Soldering Irons’. 

The system described by Mr Dalrym¬ 
ple was developed for an electronics 
production facility and consists of a 
small-bore (3.5 - 4mm) stainless steel 
extraction pipe mounted on each iron, 
parallel to the barrel and with its end 
within about 6-8mm from the tip. The 


pipe of each iron is then linked via 
5mm ID PVC tubing, to a vacuum ex¬ 
haust system fitted with appropriate fil¬ 
ters, and ultimately driven by a large 
suction fan. 

Worthwhile results... 

The results were quite good, with 
‘particulate rosin acids’ in the vicinity 
of the operator’s noses reduced from a 
mean level of 0.32mg per cubic metre 
down to less than 0.04mg/m 3 — a re¬ 
duction of about 87%. However at the 
same time there was almost no mea¬ 
sured reduction in the level of ‘aliphatic 
aldehydes’ — which are also thought to 
constitute part of the potential health 
risk from solder fumes. These stayed 
essentially unchanged at 0.03mg/m 3 . 
There was also a problem with clogging 
of the stainless steel pipes on each iron, 
due to condensation of resin/rosin in the 
first 50mm or so... 

Despite the limitations, though, STC 
is apparently quite happy with the im¬ 
provement achieved in fume reduction, 
and fitted the system to the plant con¬ 
cerned, where it had operated for some 
three years by the time the paper was 
published. Similar systems had also 
been installed elsewhere in the UK, it 
seems, so this seems to be at least one 
reasonably practical approach to fume 
reduction, in a full-scale production 
environment. 

The Adcola fume extractors men¬ 
tioned by ‘Jamo’ also sound good, and 
the full-scale extraction units above each 
bench would also be very efficient, I im¬ 
agine. But none of these systems sounds 
all that practical for what we might call 
the typical non-production soldering sit¬ 
uation — a single soldering iron, on a 
bench in a servicing or home workshop 
— or on the floor behind a TV receiver, 
as it might well be in field servicing. 

But for single users? 

There’s also the question of cost, quite 
apart from technical feasibility. Even if 
they’re convinced of the risk to health 
from soldering fumes, I can’t imagine 
too many people involved in wh^t we 
might describe as ‘casual soldering’ 
wanting to invest in a fume extraction 
system which would very likely cost as 
much as a good soldering station — in 
addition to the cost of the station itself. 

Perhaps for many of us, then, Bob 
Parker’s somewhat simpler and less 
costly ‘Soldering Fume Buster’ idea is 
likely to be more practical. It has the 
disadvantage that it simply ‘blows the 
fumes away’, and allows them to dissi¬ 
pate in the room instead of extracting 
them, but even so it still seems to 


achieve a significant reduction in fume 
inhalation. For a ‘low end’ single iron 
situation, it’s possibly quite acceptable 
— even though it wouldn’t be so in a 
factory or large servicing workshop, 
with dozens of people soldering away in 
close proximity. 

I note the comments by ‘Jamo’ about 
safety glasses or goggles. I’m sure he’s 
right, that they’re very desirable indeed 
as protection against possible eye injury. 
Why is it, then, that so many of us are 
reluctant to wear them? 

Perhaps it’s a similar situation to the 
one where many young people won’t 
take an umbrella or raincoat/hat, when 
they go out and rain is threatening. Even 
though the odds are high that they’ll get 
drenched, they still won’t take the obvi¬ 
ous precautions — presumably because 
they think it’ll make them look silly, or a 
‘wally’. Or like people who smoke, 
when there’s now lots of evidence that 
it’s a definite health risk... 

But what do you think — why don't 
most of us want to wear safety glasses 
when we’re soldering? I’m a bit biased, 
of course, since I already wear glasses 
anyway. If I didn’t, I suspect I’d be a bit 
reluctant too; but I’m not sure why. 

Finally, I note that ‘Jamo’ refers to in¬ 
formation sheets which can be obtained 
through Material Safety Data Sheets 
(MSDS). If you’re wondering about 
these, you’re not alone. They sound as if 
they may perhaps be published by an 
organisation involved in occupational 
health, but I can’t say I’ve heard of 
them. Perhaps ‘Jamo’ will send us some 
more details, for those who would like to 
get further information. 

See you again next month, I hope. ❖ 


Discovering 

VINTAGE 

RADIO 

Enjoy reading about vintage radio? 

If so, you’ll enjoy reading Peter 
Lankshear’s new book. We ve col¬ 
lected together 34 of his most popular 
articles on the subject, and reprinted 
them to form a highly readable intro¬ 
duction to this fascinating subject. 

Now available for only $4.95 from 
your newsagent — or by mail from 
Federal Publishing, PO Box 199, Al¬ 
exandria 2015. If ordering by mail, 
add $2 to cover packing and post. 
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BOOKSHOP 


Preamplifier 

and 

Filter Circuits 

B A PENFOLD 



Preamplifier and Filter Graiits 

This book provides circuits and background 
information for a range of preamplifiers, plus 
time controls, filters and mixers. The circuits 
described are simple and previous experience 
of electronic project construction is not needed. 

CODE: BP 3090 PRICE: $11.00 



Practical Digitial Electronics Handbook 

This book introduces digital circuits, logic gates, 
bistables and timers as well as microprocessers, 
memory and input/output devices. It will prove 
invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry. 
CODE: PC 1004 PRICE: $22.95 



Introducing Digital Audio, CD, Dot and 
Sampling. - Second Edition: 

This book bridges the gap for the technician 
and enthusiasts who have worked with audio 
circuits. It includes oversampling methods 
and bitstream techniques and technical terms. 

CODE: PC 1007 PRICE: $22.95 



Computers and Music - An Introduction: 

This book explains how to simply set up your 
own computer music studio. It covers the basics 
of computing, running applications programs, 
wiring up a MIDI system plus everything about 
hardware and the programs. 

CODE: PC 1006 PRICE: $27.95 



Practical MIDI Handbook 

Refers to the powerful capabilities of MIDI and 
how to exploit it, with no knowledge of elec¬ 
tronics or computing. It reviews the latest 
developments in MIDI covering keyboards, 
drum machines, sequences, mixers, guitars etc. 

CODE: PC 1002 PRICE: $22.95 


DIGITAL 
ELECTRONICS 
i PROJECTS 


fir begfrnw* 

Owen Bishop 



Digital Electronic Projects for beginners 

This book provides simple, yet detailed instruc¬ 
tion on practical projects. Covering instrumen¬ 
tation to home security plus circuit diagrams, 
this reference book also offers 'fun' projects 
for newcomers to electronic construction. 
CODE: PC 1011 PRICE: $19.95 



Synthesizers for Musicians 

Written especially for musicians, this book 
explains how to get the best from your synthe¬ 
sizer or sampler. If you want to go beyond 
using the factory presets or the random poking 
of buttons, then this is the book for you. 
CODE: PC 1003 PRICE: $19.95 


Practical 
Electronic Filters 



Practical Electronic Filters 

Practical Electronic Filters explains in a simple 
form, the understanding of how to work a fil¬ 
ter. It presents projects to apply in and around 
the home, including diagrams that are suited to 
the beginner and a more advanced constructor. 
CODE: BP 2990 PRICE: $13.00 




















































How to set up a 

HOME RECORDING 
STUDIO 


DAVID MEL LOR 



How to set up o home Recording Studio 

If you have o studio at home or are about to 
set one up, this book is for you! It describes 
the setting up of an 8 to 16 track studio with 
an outline of the musical and recording gear 
needed. 

CODE: PC 1009 PRICE: $22.95 



Electronics - Build and Learn 

This book is the perfect balance of theory & 
practice. It introduces common electronic com¬ 
ponents and how they are built into useful cir¬ 
cuits. An essential for the beginner, providing 
practical tests and experiments. 

CODE: PC 1008 PRICE: $19.95 


AReferenceGuideto 
Basic Electronics 
Terms 



A Reference guide to Bosk Electronk Terms 

A comprehensive A to Z guide of electronic 
terms. This book chooses and explains some of 
the more important fundamental terms (over 
700), making the explanations easy to under¬ 
stand and avoiding high level mathematics. 
CODE: BP 2860 PRICE: $16.00 
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ELECTRONICS 

DATA 

BOOK 



Everyday Electronics Data Book 

This book is an invaluable source of informa¬ 
tion of everyday relevance in the world of elec¬ 
tronics. A must for everyone involved on elec¬ 
tronics who wonts to put theory into practice. 

CODE: PC 1012 PRICE: $27.95 



Electronic Projects for Home Security 

This book deals with the many aspects of 
home-security and how to construct your own 
security system. It covers the latest in technol¬ 
ogy, whilst remaining simple and reliable in its 
instruction. 

CODE: PC 1010 PRICE: $22.95 


ELECTRONIC 
POWER SUPPIT 

ffatic/lxfok. 

IAN R SINCLAIR 



Electronic Power Supply Handbook 

This book covers the topic of electronic power 
supplies, including batteries, simple AC sup¬ 
plies, switch-mode supplies and inverters. 
Subjects dealt in detail are devices, their oper¬ 
ating principles and typical circuits. 
CODE: PC 1001 PRICE: $23.95 



Mini Matrix Board Projects 

This book provides you with 20 useful and 
interesting circuits, all of which can be used on 
a mini matrix board, which is just 24 holes by 
10 copper strips. 

CODE: BP 9900 PRICE: $6.50 


Coil Design and 

Construction 

Manual 



Coil Design and Construction Manual 

A unique book for both the professional and 
home constructor on 'How to Make' your own 
R.F., I.F., Audio and Power coils, chokes and 
transformers etc. 

CODE: BP 1600 PRICE: $6.50 



Digital Logk Gates and Flip-Flop 

Intended for enthusiasts, this book aims to pro¬ 
vide a firm understanding of gates and flip- 
flops thoroughly and from the beginning. It is 
for the user who wants to know more than a 
few rules of thumb about digital circuits. 
CODE: PC 1013 PRICE: $26.95 



The PC Music Handbook 

This book takes the reader through the cre¬ 
ative possibilities of the personal computer. 
Full of practical tips on equipment plus expla¬ 
nation of sequencing, sampling and notation. 

CODE: PC 1005 PRICE: $27.95 


HOW TO ORDER 

To order, simply fill in the coupon, remembering to 
include the code numbers and $5.00 postage and 
handling. If the coupon is missing, write down the 
names, code numbers and prices of the books you 
require. Include your name, address, phone number, 
plus cheque, money order or credit card details (card 
type, card number, expiry date and signature) and 
send it all to Federal Publishing, Reply Paid No. 3, 
PO Box 199, Alexandria, NSW 2015. 

Please allow at least 40 days for delivery, and 
please sign all orders. 






































































by Neville Williams 


‘LA Y’ CRANCH: A varied career in radio, 
which should stir many memories. 

Bom in Cairns, Queensland in 1910, Layman W.V. Cranch was issued with a special experimental 
radio permit at age 15 because he was too young to qualify for a normal amateur licence. Trained 
as an electrical engineer, he nevertheless pursued a radio career in Melbourne and Sydney, except 
for a diversion into small ships for the RANVR during World War II. 


Readers have asked, on occasions, 
whether I planned to publish a biog¬ 
raphy of Lay Cranch. My stock reply 
has been that I met him during the late 
1930’s as an executive of Crown Radio 
but, since then, our paths had not 
crossed. It was a relatively brief en¬ 
counter and I knew nothing of his 
career before or since. 

Recently, however, a number of 
readers took steps to fill the void. 
Only then did I discover that, while I 
might have met the one-time execu¬ 
tive at Crown Radio, I certainly didn’t 
know the real Lay Cranch! We had 
been too preoccupied with Crown com¬ 
ponents and R&H projects to exchange 
personal anecdotes. 

But such wasn’t the case in an inter¬ 
view taped on June 16, 1992, by Geof¬ 
frey Holden of the Museum of Victoria 
and Allan Doble of the WIA. Under the 
title of ‘Lay Cranch VK3CF/VK3T _ 
His Story’, a transcript was sub¬ 
sequently published in the Journal of 
the Amateur Oldtimers' Club No. 10, 
March 1993. 

For details of the recording, I am in¬ 
debted to Keith Hoffman (VK4KH) of 
Toowoomba, Qld and George W. Neil- 
son (VK3TES) of Blairgowrie, Vic. As 
a transcript of a three-way interview, it 
was not suitable for direct reproduction 
in these pages and I have accordingly 
reworked it into the normal ‘Think 
Back’ format. Thanks again to those 
who made it possible. 

As the story unfolds, it uncovers 
many aspects of radio history and will 
inevitably jog many fading memories. 

Starting at the beginning, Layman 
(call me ‘Lay’) Cranch was bom in 



Fig.1: While still a teenage apprentice , 
Lay Cranch talked his boss Into 
manufacturing rigid and swivelling 
sockets for plug-ln honeycomb colls, 
as above, and for European style 
valves . 

Cairns, North Queensland on October 
18,1910. At age 14, he was apprenticed 
as an electrical engineer to EL. 
Cook and Williams, in South Mel¬ 
bourne, a company which subsequently 
passed through many hands to become 
‘Ring-Grip’. 

A budding amateur 

Almost from the outset, however, his 
interest turned to electrical phenomena 
at a much higher frequency and he took 
up wireless as a hobby. 

Very early in the piece, he managed 
to ‘inveigle’ Fred Cook into producing 
an initial line of wireless parts: sockets 
for European valves having pins in 
what he described the ‘southern cross’ 


configuration, plus sockets and bases 
for plug-in coils. 

Some 12 months into his appren¬ 
ticeship, at age 15, Lay Cranch passed 
his amateur operator’s examination but 
was informed that he could not be 
granted a normal licence until he turned 
18. Helpfully, however, he was issued 
with a special experimental permit car¬ 
rying — ultimately — the letters VK3T. 

His regular amateur call, VK3CF, 
came later; but in the meantime, VK3T 
gave him legal access ‘for test purposes’ 
into a range of services — Flying Doc¬ 
tor, marine, emergency services, 
amateur and so on. 

At the taped interview, an 82-year-old 
Lay Cranch pointed to his QSL cards on 
the wall, plus photographs of his first 
crystal receiver and his first one-valve 
transmitter — complete with Cook and 
Williams’ valve ana coil bases! 

Lay added that his ‘cobber’ at the 
time, Billy Sievers VK3CB, “really got 
me going” and they began transmitting 
on the broadcast band on Saturday and 
Sunday nights after the broadcast sta¬ 
tions had closed down. They used the 
channel otherwise occupied by 3KZ, 
‘with special permission’ as proudly 
noted on his (then) QSL card. 

At age 19 he had completed his five- 
year apprenticeship and was classified 
as a ‘fully fledged’ electrical engineer. 
As such, he could face the 1929 ‘great 
depression’ with confidence, servicing 
electric lifts around Melbourne. 

One pay-day, however (Friday in a 5- 
1/2 day week) his boss ‘Cookie’ called 
him into the office and handed him four 
week’s pay, plus the news that he no 
longer had a job! 
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“What have I done wrong? I thought 
you were pleased with my work.” 

“I have been, which is why I’m 
paying you a month’s wages, in lieu, in¬ 
stead of the usual week. The fact is that 
you are wasting your time here!” 

Fred Cook went on to suggest that 
Lay’s future was obviously in ‘this 
wireless business’ and, with all the talk 
about depression, the sooner he 
changed jobs the better. To be fair, how¬ 
ever, if Lay failed to find alternative 
employment within three months, he 
could have his old job back! 

Lay admitted that Cookie had done 
him a great service. Within a week he 
had found work in the Edison shop in 
Collins Street, Melbourne, next door to 
Glenn’s Music Shop. At the time, they 
were selling portable battery sets and 
rudimentary mains receivers — a 
Reinartz regenerative detector, audio 
stage and rectifier. 

From the Edison shop he moved to 
Brashs, building five-valve TRF sets 
that were the mainstay of their 
radiograms. Twelve months there saw 
him move to the test bench at Firth 
Bros in Latrobe Street. This firm was 
also producing TRF receivers, but using 
the much publicised Loftin-White 
direct-coupled audio system, for which 
they held Australian rights. 

It was about then that Firth Bros 
decided to move into the production of 
superhets, which were so rare in the in¬ 
dustry that Wireless World was still 
referring to them as ‘supersonic 
heterodyne’ receivers — technically 
correct but verbally clumsy. 

1930’s-style superhets 

In the ensuing re-organisation, Lay 
Cranch was promoted from the test 
bench to the lab, as assistant to 
Howard Love — a pioneer/ex¬ 
perimenter whose name looms large in 
the history of Victorian radio. In an ex¬ 
ercise that Lay described in his inter¬ 
view as ‘'pure textbook stuff” he claims 
to have had a hand in the development 
of the first 1930’s-style commercial su- 
perhet in Australia. 

This done, first Howard Love and 
then Lay Cranch resigned from Firth 
Bros and joined Radiovision, a com¬ 
pany with premises in Park Street, Mel¬ 
bourne — across the road from the 
Domain. Overly optimistic about the fu¬ 
ture of television, the founders had 
registered the name Radiovision in the 
hope of monopolising local expertise in 
the transmission of visual information. 

To generate income in the meantime, 
they decided to tender for other work 
and to market a line of domestic super- 


het receivers; hence the involvement of 
Messrs Love and Cranch. 

Keen to cut costs, the two men 
decided to exploit the so-called 
‘autodyne’ circuit, in which the first 
valve would serve as a self-oscillating 
mixer, thereby obviating the need for a 
separate local oscillator. The principle 
had been demonstrated in the mid 
1920’s with an all-triode battery super- 
het (the ‘Tropadyne’ — see EA for May 
1993), but as to the optimum configura¬ 
tion for a pentode front end, they were 
largely on their own. 

In fact, they managed to get an 
autodyne circuit going — except that as 
the prototype receivers were tuned 
across the band, they tended to drop out 
of oscillation and ‘go dead’ somewhere 
between 3AR and 3LO. 

Why this happened they didn’t know, 
but someone noticed that touching a 
soldering iron onto the autodyne 
cathode pin would spur them into action 

— leading to the facetious proposition 
that they buy a crate-full of reject irons 
and install one beneath every chassis! 

Interesting interlude 

Ultimately, Lay said, ‘the penny 
dropped’ when he/they realised that the 
anode was being isolated by what was 
virtually an RF choke — the primary 
winding of the first IF transformer. 
True, it was bridged by a capacitor, but 
of relatively small value in a quest for a 
high L/C ratio. 

Accordingly, they dropped 100-odd 
turns off the winding and fitted a larger 
capacitor, to restore resonance at the IF 

— and the problem disappeared. 
Radiovision had their domestic 
autodyne superhet, which they 
produced for about twelve months. 

(Looking back, I recall that as¬ 
semblers in the autodyne days were 
warned never to interchange IFT1 


and DFT2, the first and second IF 
transformers.) 

At this stage in the interview, Geof¬ 
frey Holden inquired whether, in this 
period, Lay had met Gil Miles, 
another well known old-timer as¬ 
sociated with Radiovision. 

Yes, he said, Gil Miles was there, 
along with Ross Pitkethley and the 
overall Chief Engineer, a Mr Mc¬ 
Donald. They had built and installed 
VIM, the current Melbourne Marine 
transmitter, which was set up in the 
Domain, not far from the present site of 
the Shrine of Remembrance. 

Gil Miles, as the moving spirit behind 
the Radiovision section, had put 
together what was probably the first 
facsimile machine produced in 
Australia. It comprised basically a rotat¬ 
ing drum which was synchronised to 
the AC power mains. The drum carried 
a photograph or sensitised sheet as ap¬ 
propriate and was scanned by a pin¬ 
point light source and a photoelectric 
(PE) cell, to either use or produce an 
electrical signal, which could be com¬ 
municated by landline or radio. 

Ideally, the signal needed to be wider 
than the usual audio passband but, by 
way of experiment, Radiovision ar¬ 
ranged with the PMG for radio station 
3UZ to broadcast a ‘video’ test signal 
from time to time after their normal 
midnight close-down. At that hour, 
there was unlikely to be any hassle 
from extended sidebands. 

Lay Cranch recalled that the most 
memorable incident involving the fac¬ 
simile equipment had to do with the 
opening of the Sydney Harbour bridge 
in 1932. Ross Pitkethley had taken a 
facsimile machine to Sydney and was 
handed not only a formal picture of the 
opening, as planned, but one of Captain 
de Groot slashing the ribbon 
beforehand. 
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WHEN I THINK BACK 


With PMG’s cooperation, the latter 
picture was land-lined to a similar fac¬ 
simile machine at the Melbourne 
Herald office within three-quarters of 
an hour of the event — hours earlier 
than it could have reached its destina¬ 
tion by any other means. Although 
primitive by modem standards, in prin¬ 
ciple the equipment anticipated the 
modem fax. 

(At the 1992 interview, Geoffrey 
Holden remarked that three of the 
machines had been donated to the 
Museum of Victoria). 

That AWA was also experimenting 
with picture transmission using beam 
wireless, in the early 1930’s, was con¬ 
firmed at the IRE World Radio 
Convention, held in Sydney in 1938, by 
papers submitted by L.A. Hooke and 
A.S. McDonald. 

Time to move on 

Perhaps encouraged by the publicity, 
Radiovision management decided to 
reorganise and re-establish the Com¬ 
pany at Prahan, concentrating on the 
‘vision’ side of the business and drop¬ 
ping receiver and amplifier production. 
To Lay Cranch, they were backing the 
wrong horse; it was clearly time to 
move on yet again! 

As it happened, Lay Cranch heard 
through the ‘bush telegraph’ that the Es- 
sanay Radio Company was in all kinds 


of strife. (The name had been derived 
from the proprietors’ initials: Messrs 
Sweeney and Austin). 

Essanay had a factory in Swanston 
Street, opposite Latrobe Street, in what 
later became RMIT territory. As such, 
their factory was in the shadow of the 
3KZ aerial mounted atop the nearby 
Trades Hall. 

When Lay Cranch called to see them, 
they admitted to being in ‘a bit of 
strife’, which was putting it mildly. 
Their engineer had reputedly launched a 
production run of ‘superhets or some¬ 
thing’, and they now had 500 of them 
on the floor, which wouldn’t work. 
More precisely, they wouldn’t tune sta¬ 
tions like a proper set, but played 3KZ, 
no matter where the dial was set! 

“Who’s your engineer?” Lay asked. 

“We sacked him! ” 

“Then what about your tester?” 

The tester was duly summoned, but it 
turned out that he didn’t have a clue as 
to how superhets worked. Far from 
knowing what the intermediate frequen¬ 
cy was supposed to be, he didn’t even 
know what the term meant! 

“How have you been trying to test 
them?” 

“Just twisting this and twisting that! 
Sometimes you can get some of them to 
work over part of the band — by guess 
and by God, I suppose! ” 

Puzzle solved 

“Where Russ Allsop could help — I 


think that was his name — was to pro¬ 
vide me with the number of turns on 
this and that, and a few other details.” 

Lay added that, in all fairness, once 
Russ was briefed on how a superhet ac¬ 
tually worked, he emerged as an excel¬ 
lent tester. 

In the meantime, Mr Sweeney was 
keen to know whether Lay could find 
out why the sets wouldn’t work and 
how to get them going. Lay assured 
him that they appeared to be well built 
and should respond to the right treat¬ 
ment. That was on a Thursday, and he 
agreed to take three of them home over 
the weekend. 

By Monday he had two of the three 
sets working normally, with their IF 
peaked on 175kHz, tuning right 
across the band and with no 
breakthrough from 3KZ. In fact, he was 
able to demonstrate a clear signal from 
3GL at Geelong. 

In short order, Lay was offered the 
position of Chief Engineer at Essanay, 
with the responsibility of sorting out the 
existing mess, rationalising the produc¬ 
tion of components and organising a 
move to Bockhurst Street, South Mel¬ 
bourne. As to the size of the Essanay 
factory, Lay wasn’t too sure about the 
figures but reckoned that it would have 
employed around 100 people, all told. 

After six years with Essanay, Lay 
Cranch resigned and headed for Syd¬ 
ney, which had emerged as the radio 
capital of Australia. There, in 1938, he 
became associated with Crown Radio 
Products Pty Ltd as a Director and 
Chief Engineer — an association which 
lasted from 193845. (A NSW Govt cer¬ 
tificate to hand indicates that Crown 
was incorporated on March 31,1938) 

Seven years in Sydney 

Curiously, in his taped interview. Lay 
Cranch was silent on his sojourn at 
Crown, conveying the impression that, 
as far as his career went, it was a non- 
event. A faded photo, however, shows 
him working with an array of test in¬ 
struments, including one of the first US- 
made Boonton Q meters to arrive in 
Australia — a far cry from the technical 
vacuum he had faced at Essanay. 

Mingay’s Radio Trade Annual for 
1939 gave Crown’s address as Murray 
Street, Pyrmont Sydney. The Chairman 
of Directors was listed as J.B. Philips, 
the Managing Director as F.P. Jones, 
with Director E.A. Parmenter and Chief 
Engineer Layton Cranch. The Company 
boasted an impressive list of dis¬ 
tributors in Australia and New Zealand. 

That may not be the whole story, 
however. There were persistent rumours 



Fig.3: Captain de Groot ‘opens' the Sydney Harbour Bridge in 1932. Radio- 
vision's facsimile equipment set something of a record by getting the picture to 
the Melbourne Herald within 45 minutes. (Courtesy John Fairfax Picture Library.) 
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Flg.4: Lay Cranch was in charge of a RANVR boat patrolling Sydney Heads on 
the night when Japanese mini subs staged their essentially abortive raid on 
Sydney Harbour. (Couresy John Fairfax Picture Library.) 


that Crown had links with RCS — a 
suggestion which Ron Bell of RCS 
would typically dismiss with a chuckle. 

When I raised the matter again during 
the preparation of this article. Bob Bar¬ 
nes, the present owner of RCS was less 
coy about it Said he: “I’ve seen docu¬ 
ments implying that RCS held a finan¬ 
cial interest in Crown from the outset, 
and that the Crown emblem itself was 
owned by RCS”. 

“What’s more, some early RCS 
products carried the emblem — not any 
old crown, either, but the registered 
one, as worn by King George. Why 
don’t you check with Olga?” 

When I subsequently checked with 
Ron Bell’s widow, Olga, she could offer 
impressions only, not firm recollections 
(“It’s a long time ago”!) 

“Yes, I believe Ron did hold an inter¬ 
est in Crown, regarded as ‘not for publi¬ 
cation’. I also remember a Lay Cranch 
— an engineer, wasn’t he? — he did a 
lot of lab work for RCS.” 

“And there was Radiokes — Ron got 
involved with them too, I think, when 
Keith Stokes wanted out!” 

I remember speculating about 
Radiokes in my story about Prices 
Radio, noting that the much publicised 
brandlines appeared now to be sourced 
from little known premises in the same 
Wingello House in Angel Place. 

When I mentioned this to Bob Bar¬ 
nes, he chuckled and said “that 
checks”. His understanding was that 
Crown was in the process of taking 
over Radiokes when it was, itself, 
‘invaded’ by RCS. So Ron Bell had 
picked up an interest in both! 

Perhaps that’s why I had such a 
myopic image of Lay Cranch. He had 
apparently joined the RCS/Crown/ 
Radiokes melange at a period of 
chronic uncertainty, a few months 
before the launch of this magazine as a 
monthly in 1939. At the time, the for¬ 
tunes of all concerned, singly and col¬ 
lectively, hung on an anticipated boom 
in mains powered family radios. 

By the time I took over, a couple of 
years later, as Technical (and Acting) 
Editor, Crown with Lay Cranch as its 
‘up-front’ man was (ostensibly) slug¬ 
ging it out for a share of the com¬ 
ponents market with Ron Bell of RCS. 
Both were running full-page adverts in 
every issue, in an effort to establish a 
link between R&H projects and their 
particular brand name. Radiokes was 
doing the same on a smaller scale. 

As sure as one month followed 
another, there would be urgent inquiries 
as what was being featured in the 
next issue. With hindsight, I wonder 


whether the rivalry was as much per¬ 
sonal as commercial! 

There was certainly an overlap in 
product lines. For example, RCS and 
Radiokes dual-wave dials advertised in 
the April 1941 issue of R&H were iden¬ 
tical, even to the use of the same 
photograph. 

More obvious was the fact that in 
July of the same year, Crown an¬ 
nounced that it had switched over to 
‘Trolitul’ coil formers, a technology 
which RCS had ostensibly pioneered 
for its own use! 

But even that situation was rela¬ 
tively short-lived. Wartime restrictions 
were placed on the production of 
new receivers and factory facilities 
were progressively diverted to essen¬ 
tial services. 

Lay Cranch was also caught up at a 
personal level. For some time, he had 
been associated with the RANVR 
(Royal Australian Naval Volunteer 
Reserve), involving ‘small ships’ 
operating in and out of Sydney Harbour. 

Signals, small ships 

He explained that he had trained as a 
naval signalman: “commonly called a 
‘ bunting tosser*, using semaphore and 
flags and all the rest of it and a Morse 
lamp at night”. 

Despite his technical background Lay 
had deliberately chosen an alternative 
interest and, when war came, he was 
consequently classified as a traditional 
signalman. 

When the RAN decided to set up a 
signalling school at Rushcutters Bay, 
Lay was drafted as instructor and ex¬ 
aminer. The official objective was to 


match the FND (Flinders Naval School) 
and turn out 100 signalmen a month; 
but unfortunately, Lay said, his team 
were a mite too diligent and produced 
123 signalmen in the first batch. As a 
result, the expectations of Rushcutter 
were revised upwards to the new — and 
more exacting — figure! 

Shortly afterwards, the RAN set up 
what was known as the Yacht Master 
Scheme. Having few if any patrol boats 
of their own, they commandeered the 
best of the privately owned power 
boats, to be refitted as ‘rescue craft, sub 
chasers and what have you’. 

Lay Cranch was duly commissioned 
and found himself in charge of a patrol 
boat that had formerly been the pride 
and joy of the Horden family, 
proprietors of the huge one-time em¬ 
porium of Anthony Horden & Sons. 

So it was that he was patrolling the 
Sydney Harbour Heads in just such a 
craft on the night of May 31, 1942 
when Japanese submarines slipped 
through on what proved to be a largely 
abortive mission. 

A few nights later (June 7, 1942) Lay 
was on the job again when shells landed 
nearby from over the horizon. 
Meanwhile, back at Crown, the factory 
foreman was authorised to exercise day- 
to-day management, reporting to Lay 
Cranch whenever possible. 

Fairly obviously, Lay Cranch *s stay 
at Crown had been much more tran¬ 
sitory and chequered than I had 
realised; so much so that it simply 
didn’t rate in his memoirs! 

What apparently did rate, over this 
period, was intensive research into fer¬ 
ric particle cores by his former as- 
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AFTER 18 MONTHS' 4 



PAINSTAKING LABORATORY RESEARCH 


CROWN 

4^4 TO TROLITUL 


The 1941 Crown Troiitul components are 
greatly improved in performance and in 
range. All coils I.F.'s etc., in the Crown 
range will in future incorporate Troiitul as 
a base because we have definitely proved 
the superiority of this type of insulation. 
Make up your mind to use Crown Trol- 
components all the time, you'll find it "pays 
always !" 


Specify "CROWN" Coil Kit 
for the 

1941 "LITTLE GENERAL" 

I Crown loop aorial 

1 Oscillator Coil to suit. 

2 Crown ''Hy-gain" I.F.s T29/T30 or T3I/32. 



• B/C Coils 

• S/W Coils 

• D/W Coils 

• I.F. Transformers 

• Other Lines Include: 

• Tuning units (with and with' 
out R.F. stagei 

• Dials (Edge-liti 

• Trimmers 

• Padders 

• Voltage Dividers 

• W/W Resistors 


The 

" RELIABLE " 
LINE 


51-53 MURRAY STREET 7e/epAoneAW2628 


PYRMONT — SYDNEY 


( 2 lines) 


available from our authorised distributors 


Fig.5: Having made a song and dance about Troiitul coll formers, RCS 
presumably supported the adoption of the technology by Crown In June 1941 . 


sociate, Howard Kingsley Love. Indeed, 
it would seem that there was on-going 
consultation between the two and when 
the war ended, Lay Cranch promptly 
resigned from Crown and returned to 
Melbourne as Chief Engineer of 
Kingsley Radio. 

New-look technology 

As Lay Cranch explained, in con¬ 
templating the post-war era Howard 
Love had a vision of so upgrading ferric 
particle cores that, first off, his com¬ 
pany could offer more compact and ef¬ 
ficient IF transformers with markedly 
higher Q-factors — and therefore im¬ 
proved receiver gain and selectivity. 


Further, that Kingsley would be able 
to extend the range of such cores from 
intermediate frequencies to the high fre¬ 
quency end of the broadcast band, 
thereby boosting receiver front-end per¬ 
formance, as well. 

Having achieved this, he had en¬ 
visaged high-Q tuning systems with 
cores sliding in and out of suitably 
proportioned coils, thereby obviating 
the need for ganged tuning capacitors. 

To ensure low friction and smooth 
long-term operation, it would be 
desirable to abandon conventional 
solid bearings and substitute pre¬ 
lubricated sintered bronze. Far from 
posing an extra problem, sintered 



































bronze could well make use of com¬ 
parable factory skills to the processing 
of ferric particles. 

With these objectives in view, 
Kingsley had assembled what Lay 
Cranch described as probably the best 
(radio) design team in Australia: 
‘chemical engineers, radio engineers, 
mechanical engineers...’ 

He had also installed ‘the best 
hydrogen bomb in the southern 
hemisphere’ — a furnace which could 
process ferric/ferrite particles to 
thousands of degrees C — in a 
hydrogen atmosphere! 

It was loaded with fail-safe gadgets, 
in the certain knowledge that “it could 
have gone off with a big bang if atmos¬ 
pheric gases had got to it”! 

Tricks of the trade 

Progressively, the team had learned 
how to produce ‘spherical’ (comerless) 
particles, how to coat them with chemi¬ 
cal insulation, how to produce coated 
elongated particles and how to align 
them end-to-end when they were injec¬ 
tion moulded, saturated with formal¬ 
dehyde and baked hard. 

For ‘feiro tuning’ it was essential to 
ensure a uniform particle density 
throughout the finished rods, so that 
there would be a smooth and uniform 
variation in inductance as they were slid 
through their respective aerial, RF and 
oscillator coils. Failing that, the end 
result would be poor tracking between 
the respective circuits and with the 
calibrated dial, much as would be evi¬ 
dent with a misaligned ganged 
capacitor. 

As it all came together, Lay Cranch 
said that demand for Kingsley com¬ 
ponents built up to a level where the 
sale of complete kit sets was being in¬ 
hibited by a shortage of loudspeakers; 
so Kingsley began producing their own. 
In fact, they were producing quite a few 
lines on the side, including those in¬ 
herited from earlier involvements. 

It ultimately became apparent, how¬ 
ever, that they were in the wrong place; 
having swallowed firms like Eclipse, 
Essanay and AZ Radio, Astor was just 
about the only major manufacturer left 
in Melbourne. 

The rest were in Sydney, and it was a 
costly and cumbersome exercise 
freighting completed components across 
the intervening 1000km. 

So the decision was made to open a 
regional factory in Sydney, where semi¬ 
finished products could be assembled, 
tested and despatched at call. 

So it was that, in short order. Lay 
Cranch and Noel Featherstone found 


themselves back in Sydney, running a 
branch factory in Petersham, an inner 
western subuib. But the expansion was 
short-lived. Within a year or so, things 
in Melbourne seemed to go horribly 
wrong. How or why, Lay Cranch didn’t 
say, but the end result was calamitous. I 
quote from his taped interview: 

“So I’m up in Sydney and so is Noel. 

Poor old Howard goes round the bend 
— or somebody did. The result is that I 
had a phone call to say that Howard had 
dropped dead and would I come back 
straight away to take over!” 

“When I got back, I said: it’s 18 
months since I had any management 
role in Melbourne so I want to know 
what I’m supposed to be taking over.” 

The Directors had apparently held a 
meeting at the cemetery and nominated 
Lay, in part because he had shares in 
the place. 

“Did I ever! I’d put everything I had 
into it and I stood to lose the lot!” 

Having done a stock-take and audit. 

Lay argued that the company should 
be able to trade out of the situation. 

However the Estate Managers went 
into a huddle with the accountants 
and solicitors, and decided that 
without Howard Love at the helm “It’s 
not worth all the worry. Just forget 
about it”! 

“So Kingsley Radio was wound up.” 

That happened in 1948, and maiked 
the end of Lay Cranch’s taped memoirs. 

A footnote appended by the inter¬ 
viewers indicated that, with the 
winding up of Kingsley, Lay Cranch 
returned to Sydney and became Editor 
of The Australian Radio World. When 
that petered out, he joined Seacrqft as 
Editor for a brief period, being a 
qualified yachtsman from his days with 
theRANVR. 

Following that he joined the National 
Instrument Company, Sydney, as a rep¬ 
resentative — where he remained for 
six years. At the end of this period, he 
joined Jacoby & Mitchell, majoring in 
instrumentation and opening a Branch 
in Melbourne. Following this, he 
opened his own business in Melbourne, 
specialising in marine electronics. He 
retired at age 65 in 1975. 

In his covering letter, Keith Hoffman 
acknowledges, in turn, the assistance of 
Mrs Cranch, Ray Kelly of the Historical 
Radio Society of Australia and The 
Museum of Victoria. He adds that Lay 
Cranch passed away in May 1993, a 
few weeks after publication of his taped 
autobiography. 

Next month, we’ll take a closer look 
at Kingsley Radio. ❖ 
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THE SERVICEMAN 

—■ 1 '■ 1 ■ » '■■■ 1 ———□ 



Everything seemed to be working, 
but there was no picture or sound! 

I don’t have any long, involved stories in my file for you this month, so I have decided to make up 
a column from the shorter ‘bits and pieces’ items I’ve been gathering recently. There’s a brief one 
from a reader who successfully solved a retrace-line problem by applying theory, and some more 
from my own bench — including one about a CTV where almost everything seemed to be working 
fine, yet there was no picture or sound. I round it up with a few comments about the way digital 
circuitiy is changing the way TV sets are going to be serviced, and some more information about 
that ‘different line output transformers with the same type number’ problem. 


We start with a few short stories for 
your ‘infotainment’ (a horrible word, but 
expressive!). They are the sort of tales 
that don’t warrant the full length treat¬ 
ment that is usually reserved for these 
pages, yet are still interesting enough to 
make it into the record. 

The first one comes from reader T.B., 
of Midway Point in Tasmania. T.B. is a 
former engineer with the ABC, so his 
excitement on solving a distinctly domes¬ 
tic type fault can be understood. He tells 
the tale thus... 

I had hardly finished reading your 
article on retrace lines (EA, September 
’93) when I was called to a 
customer's home where his Sharp 
CX2232 showed a similar symptom — 
although in this case the retrace lines 
were NOT the result of vertical non¬ 
linearity, nor faulty blanking. 

I Spectrum I 
Analysis.. 

..with an abundance of extra 

features and a reasonable price. 

Aerial Industries HP2-TS 



Peter C. Lacey Services Pty. Ltd. 

80 Dandenong Rd. FRANKSTON 3199 
Tel:(03) 783 2388 Fax:(03) 783 5767 ACN006893438 


The Sharp CX2232 (and other models 
with a similar chassis e.g. CX2072) is a 
later generation than those described in 
your article. In these models the blanking 
is fed into IC801 on pin 2, while the 
linearity control operates on IC501. 

The retrace lines showed the usual 
Teletext pattern, plus a few shorter lines 
about 10mm apart and 100mm long on 
the left of the picture. Significantly, these 
lines varied very little when the bright¬ 
ness control was altered. 

This made me wonder whether the 
blanking pulses were being altered in 
some way by an incorrect vertical output 
waveform. This sort of trouble very 
often arises from dodgy electrolytics, so I 
searched for a culprit among the electros 
around the vertical output stage. 

Since I treat all low-value electros 
with suspicion, I selected one that looked 
a likely customer. C512 is a lOuF 50V 
between the emitter and base of Q501 
and looked as if it might have been in¬ 
cluded to give a measure of high frequen¬ 
cy cut on the vertical output. 

So I bridged another capacitor across 
it, and BINGO — end of story! 

The Fairy Godmother had struck 
again, and before she could change her 
mind, I replaced the capacitor. To 
celebrate, I closed the shop for the day 
and shouted myself a beer. 

Thanks, T.B. It wasn’t so much that 
story itself, but a comment you made 
which started a train of thought, that 
could explain the success of my own ex¬ 
ercise in Teletext line suppression. That 
bit you said about ‘top cut’ makes sense. 
If the vertical output had excessive high 
frequency response, it would have a ten¬ 
dency to ring at flyback, which could 
well modulate the vertical blanking 


pulse and allow the Teletext lines to be 
displayed during the negative excur¬ 
sions. Effective top cut would flatten the 
pulse and presumably, extinguish any 
video information present during flybacks 

It’s one thing to be a practical ser¬ 
viceman. It’s quite another to be a 
practising theoretician. Although some¬ 
times, as you’ve demonstrated, it helps to 
be both! 

Alive, but dead 

Now, for a short one from my own 
bench. 

This was a Samsung CB3325J and the 
complaint was that it ‘wouldn’t do any¬ 
thing’. The screen lit up, and showed 
strong snow, but otherwise the set was 
U/S. There were no channels, no sound, 
and the brightness, contrast, colour and 
volume controls would not work — al¬ 
though the tuning search display and 
channel indication did appear on screen. 
But there was no way of knowing if the 
search function was actually searching, 
since it didn’t find any channels. 

All of these functions arose in a big 
LSI chip at the front of the circuit board. I 
checked all the switches and buttons 
along the front panel, but every one was 
working normally. It began to look for all 
the world as though the microprocessor 
had ‘dropped its bundle’. However, the 
search function appeared to be OK, al¬ 
though that also arose in this LSI chip. So 
I checked at the tuner to see if the tuning 
voltage varied as the chip searched for a 
channel. There was nothing. 

The tuning control arises from pin 1 of 
the ‘big chip’, and is applied to a transis¬ 
tor buffer before passing on to the 
tuner. The 33V tuning voltage itself is 
derived from the 125V rail (‘B2’) via 
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RR05, a 10k 1/2W resistor. Except that 
in this case, RR05 measured 2.2 
megohms... 

So that explains why the search func¬ 
tion couldn’t find a channel. But why 
didn’t the brightness control work? And 
what about the volume? In fact, it seems 
that the big LSI chip contains an auto¬ 
matic mute that stops everything in the 
absence of a coherent signal! No channel, 
so no nothing! 

That’s something to keep in mind. 

Monitor hassles 

The next story concerns a friend of 
mine who bought a EGA monitor while 
in the USA, at a most attractive price. 
The fact that it was a 115 volt model was 
a bit of a problem, but he knew that he 
had a selection of mains transformers at 
home and that at least one of them 
had a 110 volt tap that could be used to 
run the monitor. 

In due course the monitor was up and 
running and all went well for several 
years. Then my friend was transferred to 
another city, and left the computer at 
home with the family. Later, his number 
one son tried to move the system to 
another room and in the process detached 
one of the leads from the transformer. 

I shouldn’t need to explain what hap¬ 
pened next.. 

The end result was the short circuiting 
of one STR53041 voltage regulator, the 
demise of a 1.8A fuse, and the spec¬ 
tacular destruction of a 680uF 160VW 
electrolytic. Fortunately, all items were 
easily replacable and the monitor fired up 
enthusiastically when powered by 115 
volts from a Variac. 

However, I wasn’t at all happy about 
restoring the original transformer since 
there was no shrouding around the 240V 
input, nor any simple way of isolating the 
115 V output from probing fingers. The 
system would have been OK so long as 
nobody touched anything, but I wasn’t 
prepared to leave that to chance. So I 
went looking for a 240/115V transformer 
and found the perfect thing among the 
Arlec products. There are four trans¬ 
formers in the range, from 60VA to 
500VA, and the 250VA version was ideal 
for the project in hand 

With everything back together again, I 
connected the monitor to the computer, 
powered up the system — and got ab¬ 
solutely nothing on the screen. 

Since I had no other source of EGA 
video to test the monitor with, it 
seemed that I would have to beg, borrow 
or steal another computer from some¬ 
where before I could completely ex¬ 
onerate the monitor. But before I went off 
along that track, I decided to take the 


owner’s machine to my workshop for a 
closer examination. 

And there, the final explanation was 
revealed. In IBM type computers, the 
various function boards plug into sock¬ 
ets on the mother board, in the base of the 
machine. They are secured in place by 
screws at the top of the terminal panel, at 
the back of the computer. 

In this case, Mr Somebody had 
removed the screw holding the video 
board and when I tried to replace the 


monitor lead, I had pushed too hard 
on the board and lifted it right out of 
its socket Pushing it back into the 
socket and fitting a new screw fixed 
the problem. 

I’ve often proclaimed that I WILL 
NOT service computers, yet I continue to 
get tricked into doing just that But as this 
story shows, computer service need not 
be die scary process sometimes claimed 
and as often as not is a relatively 
straightforward job. 
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THE SERVICEMAN 


‘TV’s gorn funny’ 

Now for another story from my 
workshop, one that says as much about 
the customer as about his television. 

The customer arrived with his TV in 
the back of a ute. When I asked what was 
wrong with it, he said he didn’t really 
know “...but last night me ’n’ the kids 
wuz sittin’ down to tea and watchin’ ‘Sale 
of the Century’. Mum wuz servin’ up 
sausages ’n’ chips and she sez ter me 
‘That TV’s gorn funny’!” 

The conversation went on like this for 
the best part of five minutes, and still I 
didn’t know what was wrong with the 
blankety TV. Have you ever had a cus¬ 
tomer like that? 

They’ll take half an hour to describe 
the fault in their TV or VCR or 
whatever, along the way telling you their 
family history and pages of other ir¬ 
relevant material. 

This particular individual told me 
about the meal they were having and the 
programme they were watching, and the 
fact that the sound was still OK, and there 
was colour on the screen and you could 
see the picture moving — but it was, sort 
of ‘funny’! It seemed to him quite 
important that it was ‘Sale of the 
Century’ they were watching. The 
programme before that was OK, so it 
must have been something to do with 
SOTC that made their set fail. But he 
couldn’t really describe what was wrong 
with it And to think that I gave up a good 
job with the Public Service to do this... 

There was nothing for it but to get 
the set into the workshop and have a look 
for myself. As I struggled with it onto the 
bench, I could hear him chattering away 
outside, still going on about last night’s 


tea and ‘Sale of the Century’ and Mum 
reckoning the picture had ‘gorn funny’! 

I switched on and as the picture 
came up, I could see immediately 
what his trouble was. There was no verti¬ 
cal scan! I’ll never know why he couldn’t 
have said simply “There’s a coloured line 
across the screen”. That would have told 
me all I needed to know, and saved him 
10 minutes of complicated explanation. 

As I ushered him out the door, he was 
still prattling on about SOTC, sausages, 
etc. I think he was still going on about it 
as he drove away! 

The set was an Hitachi CTP208, and 
I’ve seen this vertical collapse before. 
The chassis uses a vertical output 
module built on a ceramic substrate. It 
comprises an array of printed resistors 
and discrete transistors. What sometimes 
happens is that the transistors break away 
from their attachment to the substrate and 
render the module inoperative. 

Current wisdom is that these 
modules cannot be repaired, but I have 
had a 50% success rate with resolder¬ 
ing the transistors back into circuit I 
felt sure that this would be the trouble 
with the present job, and set about 
removing the module for examination. 
But I couldn’t fault it There was no trace 
of any broken joints, and the module 
looked to be in pristine condition. I think 
it might have been replaced already — 
this was a new customer, and I had never 
seen the set before. 

It was about here that I decided to do 
what I should have done earlier — check 
some voltages with my multimeter. This 
would have told me immediately that 
there was nothing wrong with the 
module! The B+ input is on pin 3 and 
should be 105V. It was somewhat higher, 
at 130V. The really significant voltage 
was at pin 1, the junction of the two 


output transistor emitter resistors. This 
should be 42 volts and was actually 
showing 49V. From this I could deduce 
that the output pair were turned on, but 
were not drawing their full rated current 
All of this pointed to the likely fact of the 
oscillator being dead. 

The circuit diagram lists TR601 as the 
vertical oscillator, and this transistor 
checked out perfectly. It had more or less 
the correct voltages on its pins, and the 
junctions showed no sign of being either 
open or shorted. There was just one 
anomaly — the diagram shows a dif¬ 
ference of IV between base and emitter 
while I could only measure 0.6V. 

Most transistors work normally with 
0.6V across the base/emitter junction. 
However, in pulsed circuits such as 
this vertical oscillator, the average 
voltage across the junction can be quite 
different The 0.6V that I noted showed 
me that the DC bias was normal, but 
reinforced the idea that the oscillator was 
not running. 

An oscilloscope is a handy instrument 
in a case like this. It can confirm the 
results of the DC analysis, but is not real¬ 
ly necessary in this kind of circuit I used 
die scope this time, because it was there; 
but I already knew the answer. The next 
problem was to determine why the oscil¬ 
lator was not running. 

Since I already knew that the circuit 
voltages were approximately correct, I 
could assume that the transistors and 
resistances were OK. This left the 
capacitors and of these, the electrolytics 
were the most suspect There was one 
electro that stood out as a most likely 
culprit A prime suspect was C604, a luF 
25V capacitor in the base circuit of 
TR601. All luF caps are suss, but this 
one was more so since it was wearing a 
pink overcoat.. 



The vertical oscillator and amplifier section of an Hitachi CTP208. One of our Serviceman’s little stories this month concerns 
one of these sets where the picture had ‘gorn funny’ — In fact, the picture had collapsed to a horizontal line. Although 
TR601 on the left had stopped oscillating, the fault was not In the Immediate vicinity. 
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Many of these little caps started life 
with a blue plastic cover, but whenever 
the cap is subjected to excessive heat, as 
with an internal failure, the plastic chan¬ 
ges colour to pink. I don’t know if this 
was an intended colour change, but it has 
always been a useful indicator as to the 
quality of the electros. 

I pulled this one out of circuit and 
checked it on a capacitance meter. It read 
l.luF and showed no trace of leakage. 
So much for that idea; but I fitted a 
new capacitor anyway. (Presumably the 
cap had a pink coat when it was made 
— why can’t they be consistent?) 

Next, I tried C603, a lOuF 25V in the 
feedback circuit If this had been open it 
would have stopped operations, but it 
proved to be faultless. C606 is in the 
linearity circuit so I resolved not to worry 
about that one yet. The next electro under 
investigation was C607, coupling the ver¬ 
tical size pot to the vertical drive line. 
This lOOuF 16V capacitor could have 
stopped everything if it had been faulty; 
but it wasn’t So I had to look further 
afield. 

There was only one other electro to 
consider. C611 is a lOOuF 160V capacitor 
which couples the output to the yoke 
(among other things, as I found later!). 

The cap was quite easy to remove and 


as soon as I looked closely at it, I knew 
I’d found the answer to the problem. The 
positive pin was surrounded by a thick 
coating of brown goo and there was 
another puddle of the same stuff on the 
circuit board, right were the cap had been 
standing. 

The brown stuff is dried up electrolyte, 
and its presence outside the capacitor is 
clear evidence that there’s no electrolyte 
left inside the cap itself. And without 
electrolyte inside, there can be no 
capacity, or at least, very little. In this 
case it measured only 3.2uF, a long way 
short of the necessary lOOuF! 

A new capacitor soon restored the ver¬ 
tical scan to normal, and there was no 
need to look again at that capacitor in the 
linearity circuit Having solved the prob¬ 
lem, and settled down with a well- 
deserved cuppa, I found myself 
wondering how the output coupling 
capacitor could stop the oscillator from 
working. They are at opposite ends of the 
vertical system, and any connection be¬ 
tween them is not readily apparent 

In fact the more I looked at TR601, the 
less able I was to explain how it could 
oscillate anyway. At first glance it’s just a 
simple transistor amplifier, with none of 
the requisite phase-shifting network 
needed to make an oscillator. 


Then I did a mental sidestep and 
realised that what I was looking at was 
simply an astable multivibrator. An 
AMVB usually consists of two transis¬ 
tors, cross-coupled base to collector and 
collector to base. My mental sidestep was 
to consider the coupling as ‘output to 
input’ rather than as collector to base. 

TR601 is emitter coupled to the output 
by way of the height pot and C607. The 
second ‘transistor’ is not one but two 
units, TR633 and TR634, with the cross¬ 
coupling taken from their output at the 
junction of their emitter resistors, via 
C611, R603 and C603 to the input of 
TR601. TR’s 631 and 632 are in the os¬ 
cillator loop, but they are effectively just 
two inverters in series. 

So although this circuit looks nothing 
like the conventional multivibrator, it 
really is just another version of that very 
common circuit. And of course, once it is 
visualised as such, it becomes easy to 
explain why an open circuit C611 
stopped the oscillation rather than only 
stopping the output. 

Say that again? 

Next, I thought I’d share with you this 
gem which I found in a Sharp service 
manual. In describing the set’s safety cir¬ 
cuits, the author wrote: 



A Basic Guide to Colour 

TVs VCRs 

Two very popular series of articles, published in 
Electronics Australia in the late 1980's, have now been 
combined into a separate publication. Students, the 
home handyman, even the serviceman, will find that the 
latest publication from Electronics Australia gives a wide 
and comprehensive insight into the electronics involved 
in colour television and video cassette recording. 

The author, David Botto, is a television, video and 
electronics service engineer with many years of 'on-the- 
bench' experience. He's also designed, constructed and 
maintained a wide range of test instruments. David's 
wealth of exerpience and vast knowledge of colour 
television and VCR's have been put together to give you 
the facts, figures and basic knowledge you need, to un¬ 
derstand just how these entertainment machines work. 

Available now from your local newagent or by mail 
order. Price in Australia is $4.95, with an extra charge of 
$2 for post and packaging, when ordered by mail, from - 

The Book Shop, 

Federal Publishing Company, 

P.O. Box 199, 

Alexandria, NSW. 2015 

___ J 



™ The • 

Electronic 

Graveyard 


Full range of surplus 
Electronic Equiptment 

- Osilloscopes 

- Function Generators 

- PC Components 

- Laser Printers 

- Tape Backup Units 


11 equiptment is 2nd hand 
id has no warranty. The 
leapest price guaranteed. 


26 Cardigan St Melbourne 
Phone: 663 - 6607 
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THE SERVICEMAN 


In order for the model CX-1463 to 
ensure its best and safe performance in 
any case, it is provided with the 
protector circuits whose operations are 
here explained. 

If the unit happens to be put in an ac¬ 
cidental state, each of the protector 
circuits begins to work so as to shut off 
the power supply to the horizontal oscil¬ 
lator and drive circuits: with the horizon¬ 
tal circuit put in a stop, the whole of the 
unit is got rid of the trouble escaping 
from the accident 

Well, I know what he said, but is it 
what he meant? 

The digital future 

Then, on to another brief item about a 
future subject that may well appear in 
these pages in a year or two.... 

In one respect. I’m rather glad that I’ll 
soon be retiring and won’t have to 
worry about the new generation of TV 
sets now coming onto the market. 

I recently attended a seminar in Mel¬ 
bourne and one of the subjects under dis¬ 
cussion was ‘Digital TV’. Originally, I 
had thought that this meant that the video 
information was processed digitally, then 
displayed on a more or less conventional 
TV set What I wasn’t prepared for was 
to hear that every aspect of set operation 
was to come under digital control. 

It appears that with the latest sets only 
the focus control is mechanical. Every 
thing else has been reduced to software, 
saved in one of two large EEPROMs. 

The set described to us at the Seminar 
was a hypothetical chassis, a compila¬ 
tion of features from several forth¬ 
coming models, but typical of the way 
the industry is going. We were assured 


VIDEO 

AND 

TV 

FAULTS 

Made Easy 

Fault libraries for Australian TV & 
VIDEO FAULTS are available as.... 

Manuals SI55 + $15 delivery 
(inc both tv & video) 

Program for IBM compatibles 
$ 155 + $10 delivery 

Technical Applications 

P.O. Box 137 Kenmore Q. 4069 
Fax / Phone 07 378 1064 


that very shortly we would be faced 
with just one ‘international’ chassis, 
covering all screen sizes and all world 
TV systems. Only the EEPROM would 
need to be changed to convert a chassis 
from a small screen PAL set to a large 
screen NTSC one. 

One problem that was outlined to 
us was that of changing major com¬ 
ponents. If it was necessary to change a 
board, say, after a major bum-up, then 
the old EEPROM containing the control 
information and user preferences had 
to be removed and fitted to the new 
board. Apparently, it would otherwise 
be necessary to reset every parameter, 
even to realigning the tube — since all of 
these functions are taken care of by the 
digital circuitry. 

Similarly, if it is necessary to change 
the picture tube, and since all the 
characteristics of the original tube, 
such as width, height, convergence and 
pincushion adjustments, linearity, etc, 
are all saved in the EEPROM, once the 
tube is changed these details became 
meaningless. A complete realignment has 
to be done and the new values saved in 
the memory. 

Another feature that might not 
please the consumer is an automatic grey 
scale adjustment It seems that the set has 
the facility to measure the emission of 
each of the three guns, once in every 
field. After the initial setting up, the 
digital circuitry will monitor the colour 
balance 50 times a second and will 
adjust the circuit parameters to main¬ 
tain the grey scale at the desired 
level. In one way, this is a marvellous 
facility. The set should produce perfect 
pictures month after month after month. 
There’s just one snag! 

The software that controls all of this 
marvellous circuitry is also said to con¬ 
tain a lock that prevents the display of 
any picture that is not perfect So after 
five years or so, when the tube emission 
has drifted and been corrected up to 
the limit of the control system, the 
software shuts things down and will not 
thereafter display any sort of a picture. 
Apparently, we must then buy a new tube 
— or a new TV! 

When you think of the weird pictures 
that many owners tolerate, usually for 
years after the tube has given up any 
trace of reasonable colour balance, one 
wonders how they will like having to buy 
a new tube — just because the micro¬ 
processor says the picture is no good! 

As I said at the start, I’m glad that I 
will soon be getting out of active servic¬ 
ing. I’m also glad that my (relatively) 
new TV should also see me out — without 


the risk of a shutdown just because the 
grey scale has gone a bit green! 

And finally, the VERY last word on 
those NEC line output transformers. 

Since I wrote in the July ’93 edition 
about the Nasty NEC, and followed it up 
in the November edition. I’ve been as¬ 
sailed from all quarters by aggrieved par¬ 
ties. Most complainants have been 
servicemen, trapped as I was by the ‘line 
output transformer that wasn’t the right 
one’. Others have been NEC service 
agents, who berate me for not using ‘ap¬ 
proved replacement parts’ supplied by 
the manufacturer. And yet others are 
simply colleagues, who said “Thank 
Heavens I don’t mess about with those 
sort of things!” 

Perhaps most telling of all was the 
comment I got from the manager of the 
NEC service department in Victoria, 
when I was able to have a few quiet 
words with him after the recent seminar. 

We were both stone cold sober at the 
time, but if we had met in a bar, I’m sure 
he would have had tears in his eyes. “It 
wasn’t our fault”, he said, “We were just 
as much in the dark as you were! ” 

It seems that the original fault lies with 
Daewoo in Korea. It was they who made 
the chassis for NEC, and they who wrote 
the service manual. They told no-one that 
other sets carried line output transformers 
with (almost) identical part numbers, and 
in the beginning, NEC had just as much 
trouble with replacements as I (and 
others) did. So much for ‘manufacturer 
approved’ parts! 

For their part, NEC learned of the 
answer earlier than most of us, and of 
course, they advised their service agents. 
But the cure for a problem like this takes 
months to make its way around the traps, 
and in the meantime ill will flies hither 
and yon. 

I don’t know what the answer is. Our 
customers want their TV’s fixed, pronto, 
and no amount of excuses will satisfy 
them. Yet the serviceman, the retailer, the 
distributor, the wholesaler, the (nominal) 
manufacturer, the importer (and who 
know who else) are all at the mercy of a 
faceless manufacturer in some far off 
country. There’s no answer that I can see. 
We’ll just have to develop a thicker skin 
and learn to live with it... 

And by the way — I’ve just noticed 
that a new catalog issued by one of the 
bigger parts suppliers still lists only the 
DCF1577 transformer, without any suf¬ 
fix. If you ordered from that firm you’d 
have only a 33% chance of getting the 
right one! Not very good odds, is it? 

That’s all for this month. There’ll be 
more from our contributors next time — 
watch for it ❖ 
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If there's a wider range of multimeters 
and accessories then it's a well kept secret! 

If you're after a multimeter, look no further. OBIAT has one to suit your needs and your budget. Unlike mail order and chain stores, we 
specialise in Test & Measuring Instruments and have all types from the leaders like FLUKE, APPA and PANTEC. We are technically 
qualified to give you really useful advice. So save time and money by talking to us first! Here's a selection from our wide range - 


Fluke 12 

• 4000 count digital 
display 

• 1.5% accuracy 

• Capacitance 

• V-Check continuity 

• Sleep Mode 

• Min/max recording 
with time stamp 

• Continuity capture 

$187 



Pantec 

622 

• 20k£l/V analoi 

• 9 functions 2i 
ranges 

• 40pA 
movement 

• 10A current 

• 3% fs 
accuracy 

$66 



Fluke 78 


• Automotive model 

• Frequency function 
for MAP/MAF, RPM 
crankshaft position 

• Duty cycle for EGR 
valves 

• Fast bargraph 

• Dwell 

• Temperature 

• Holster 

mi 



Appa 103 

• 3 3/4 digit 

• 4000 count 

• 0.75% accuracy 

• 42 seg bargraph 

• Min/max hold 

• Data hold 

• Memory store 

• Water resistant 

• Holster 


$312 



Appa 76 

Tests - 

• Resistors 

• Capacitors 

• Trimmers 

• Diodes 

• SCRs 
• LEDs 

• Transistors 

• Batteries etc 

$153 



Fluke 83 

• 0.3% accuracy 

• Min/max average 
recording 

• Duty cycle 

• Capacitance 

• Frequency 

• Zoom bar graph 

• Relative meas. 

• Holster 

$526* 



Pantec 

30XT 

• 20kDJV analog 

• 30Adcandac 

• 1A/5A ranges for 
current clamps 

• Phase detector 
% 2.5% accuracy 

• Carry case 

$181* 



Fluke 29/ 
79-11 

• 0.3% dc accuracy 

• Smoothing 

• 4000 count 

• 63 segment 
bargraph 

• Capacitance 

• Frequency 

• Holster 

Cddd* 

_ r 9 



Pantec 

2030 

• 3 1/2 digit 
• Autoranging 

• 1999 count 

• 0.8% accuracy 

• Auto ranging 

• 20 mA/10 A current 

$105* 



Fluke 73-11 

• 0.4% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• 10A current 

$ 222 * 



Appa 96 

• 3 1/2 digit 

• 0.5% accuracy 
• 41 segment 
bargraph 

• 20A current 

• Memory offset 

• Water resisitant 

• Data Hold 

• Holster 

$175* 



Fluke 87 

• 4 1/2 digit mode 

• 1ms peak min/max 
recording 

• 0.1% accuracy 

• True rms 

• Analog pointer 

• Backlight 

• 20kHz bandwidth 

• Holster 

$695* 



Appa 23 

• Automotive 

• Large display 

• Dwell 

• Tacho 

• Duty cycle 

• 0.5% accuracy 

• Auto power-off 

• Water resistant 

• 15A current 

$175 



Pantec 

50XT 

• High sensitivity 
50kQA/ 

• 36 ranges 

• 2.5% accuracy 

• Continuity 
buzzer 

• Capacitance 

• Carry case 



Fluke 21/75-11 

• 0.4% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• 3 current ranges 

$316* 



Pantec 

2035 

• 3 1/2 digit 

• 0.5% accuracy 

• Manual ranging 

• 200pA/10A current 

• Capacitance 

• Diode/transistor 

S116* 



Fluke 80T-IR 

• Non-contact Temperature Probe 

• -18°C to 26(PC range 
•±3% accuracy 

• ImVfC or °F output 

• 4:1 ratio of distance to spot diameter 

• Sleep mode 

$503* 



Appa 98 

• 3 1/2 digit 

• 0.5% accuracy 

• Frequency 

• Capacitance 

• 41 segment 
bargraph 

• Memory offset 

• Holster 

$222 



Pantec 2045 

• 3 1/2 digit 

• 0.5% accuracy 

• Auto/Manual ranging 

• 200pA/10A current 

• Temperature with K 
type thermocouple 

• Logic $209 * 


•PRICES INCLUDE TAX, 
CALL FOR 
TAX FREE PRICES. 



Fluke 23/77-11 

• 0.3% dc accuracy 

• Touch-Hold 

• 3200 count digital 
display 

• 31 segment 
bargraph 

• Manual/Auto 
Ranging 

• Holster 

$363* 



Pantec 5XT 

• 20k£l/V analog 

• 36 ranges 

• 40pA movement 

• Diode test 

• 12.5Aac/2.5Adc 

• Continuity buzzer 

• Carry Case 

$129 



Fluke 10 

• 4000 count 
digital display 

• 1.5% accuracy 

• Beeper 

• Sleep Mode 

• 2 year warranty 

$115* 



Full Range of Accessories Available - Call for Details 


Free 36 page catalogue and detailed brochures and specifications available. We are factory 
trained to advise on your requirements for general purpose Test & Measuring Instruments. 
Ask about our Account facilities and special arrangements for Education and Government 
Departments. Express delivery can be arranged throughout Australia and South Pacific. 


© 




129 Queen Street, Beaconsfield. P.O.Box 37 Beaconsfield NSW 2014 

Tel: (02) 698 4776 Fax : (02) 699 9170 — 

Call for name of your local stockist 


READER INFO NO. 17 


































































D.IRVING CiCCTRONICS ^!? 7 H 7 ED 


VOUR FIRST CHOICE IN QUALITY CLCCTRONICS 



WE STOCK THE LATEST RANGE 
OF ELECTRONIC PRODUCTS 


NEW PENTIUM 

MOTHERBOARD 


IN STOCK FOR INSTALLATION OR YOU MAY ALSO UPGRADE 

The V 5 P 596 motherboard fO A /I/CTO A Of 0 T "0 
is a Pentium Motherboard OLU I u 

incorporating VESA ISA p *ii —._ __— _ _— 

bus slots. F*j _ 

• Intel Pentium - 60/ “. . . 

66MHz. fesS’ C ’” S : " 

• Support 72 -pins SIMM % 

of up to 64 MB of main *„ r:-::!.. I 

memory. i, ; ".. .^i 

• Two VESA local bus & I \ ir i !. Z!- " 1 

Five ISA bus slots. *: * *7 

• 100% pc/at iGEz?^ 

compatible. Support L.,..- fr.., — 

Windows NT, OS/ 2 , 

Xenix. CAT No. X 18406 

• CPU Heat Sink and Fan 


-t - -i -iJi 


L:i§ aj 


CAT No. XI8406 


$2295 


PENTIUM 60MHZ CPU 
512K CACHE 


The 586MCi system is a 
high performance personal 
computer system board 
based on the 60MHz 
Pentium microprocessor. 

• Intel Pentium - 60 
66MHz. 

• 521K Cache Memory. 

• Support 72-pins SIMM 
of up to 32M exp. to 
128Mb. 

• Four 32-bit PCI & Five 
16-bit ISA bus slots. 

• CPU Heat Sink and Fan 


ISA/PCI SLOTS 


LI 


«§*? «5r r: --V “—>- 

r i^«SF 

t T c • ? 


i :rz_7 

m hi 

i- } b i 


CAT No. XI8402 


PENTIUM 60MHZ CPU 
512K CACHE 



Pentium 60 MHZ & 512K 
External Cache 

Midi Tower Case & Power 
Supply 

8 MByte RAM 
420 MByte Hard Drive 
1.44 MB FDD 
Joystick 

CR503 Dual Speed CD ROM 
Drive 

1M Exp to 2M PCI Video Card 
PCI IDE HD Cont, 2 Serial, 1 
Parallel & 1 Games Port 
Microsoft Mouse 

Microsoft Dos 6.2, Windows 3.11 
and Microsoft Works Incl. 

Non-interlaced 14" Monitor: 0.28" 
Dot Pitch 


FAST PCI CARDS 

TO SUIT ABOVE 



VIDEO CARD 
IDE HARD DISK CONT 
IDE CACHE CARD CONT 


<4695 


EX. TAX 


'mm ^ m * mm ^^ , 



1-800335757 
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BOD IRVING C1CCTRONICS SST“ 

VOUR FIRST CHOICE IN OURLITV ELECTRONICS 


a ' &Hor! 3tiE 
m 1800335757 


A RANGE OF KEYBOARDS 
EVER YBODY W OULD LOVE TO 
GET THEIR HANDSONH 


MITSUMI 


BASIC ECONOMICALLY 
PRICED KEYgOAR P 


♦ This Keyboard is AT* compatible! 

♦ 12 dedicated function keys 

♦ Enlarged "Return” and "Shift keys. 

♦ Position feel keys 

♦ Low profile design, DIN standdard 

♦ Separate Numeric and Cursor control keypads 

STANDARD 101 KEYBOARD 



CAT No. X12022 


$30°o 


□Mcony* 

♦ This Keyboard is AT compatible! 

♦ 12 dedicated function keys 

♦ Enlarged "Return" and "Shift keys. 

♦ Position feel keys 

♦ Low profile design, DIN standdard 

♦ Separate Numeric and Cursor control keypads 

CHICONY KEYBOARD 


CAT No. X12025 



Honeywell 


$49<>o 



This Keyboard is AT compatible! 

♦ 12 dedicated function keys 

♦ Enlarged "Return" and "Shift keys. 

♦ Position feel keys 

♦ Low profile design, DIN standdard 

♦ Separate Numeric and Cursor control keypads 

HONEYWELL KEYBOARD 


CAT No.. X12026 



Track ms? 1 * J«S 

FK-7000P ^ ocpu - 


$99-°o 


♦ 103-Key PC AT/XT compatible Keyboard. 

♦ Built-in OPTO-mechanical trackball. 

♦ Enlarged "Return" and "Shift keys. 

♦ Three micro switches last for 3 miles. 

♦ Microsoft serial mouse and PC mouse compatible 

TRACKBALL KEYBOARD 


CAT No. X12030 



$149'°° 


BV'&JSS 

♦ Define programmable keys for your own needs 

♦ Lockable keyboard 

♦ Numeric keypad double as a calculator 

♦ 8 directions arrow keys to move cursor 

♦ Twelve keyboard repeat rates 

♦ PC/XT, PC/AT compatible 

PROGRAMMABLE KEYBOARD 



CAT No. X12024 


$ 149 °° 


















LOOK WHAT’S NEW AT ROD (RUING ELECTRONICS 



TELEPHONE ACCESSORIES 


EXTENSION BELL 

Plugs directly into a phone socket and rings when 
there is an incoming telephone call. 15 metre cable 
allows the bell to be positioned a good distance 
from the telephone. 

On/off switch turns the unit off when not required. 

• Austel Approved. 

Y16042.$29.95 




EXTRA LOUD BELL 

Connects inline to an existing phone cable and 
rings when there is an incoming phone call. 

Volume control caters for changes in environ¬ 
ment noise. Modular sockets allow simple in / out 
installation and easy wall mounted. 

• Austel Approved. 

Y16041.$39.95 




Monp i 

AUSTRALIAN PLUG 
TO DUALAUSTSOCKET 

Australian plug to dual Australian sockets. 
Allows a telephone or dialler to share a single 
outlet socket. 

• Mode three to suit most fax machine, modems 
and diallers. 

• Colour - Cream 

• Austel Approved 

Y16046.$16.95 



PRIVACY SWITCH 

Allows two telephones to use a single outlet by 
switching off the unused line when the other is in 
use. 

• LED shows which is in use. 

• Modular plug to two modular 
sockets. 

• 6 positions / 4 gold contacts 

• Austel Approved. 

Y16024..$20.95 



MUSIC ON HOLD 

Line isolation unit allows you to connect audio up 
to your telephone system to provide music or 
messages on hold. Simply connect up to the 
headphone output on your music system and to a 
mode 14 telephone system socket. 

• Telephone output: Aust plug. 

• Audio input: 3.5mm stereo plug. 

• Austel Approved. 

Y16045.$59.95 




WALLPLATE BRACKET 

Wall phone bracket allows standard" Touchphone” 
to be wall mounted. • Supplied with a 15 cm line 
cord to connect the wallplate 
• 6 position / 4 gold contacts. 

•Screw terminating. 

•115mm x70mm «Supliedwith 15cm cord. 

Y16040.$6.45 


COMPUTER TERMINATORS 




SCSI TERMINATOR 

MAC SCSI inline terminator. 

50 pin Centronics male to female 

XI5696.$19.95 




LU-: 


SCSI TERMINATOR 

MAC SCSI terminator - 50 pin Centronics malfe. 
Single end passive type. 

XI5697.$13.95 




RCA PLUG TO RCA SOCKET 

• Single RCA plug to 2 x RCA sockets 

PI 0829.,.$5.50 




RCA SOCKET 
TO RCA SOCKET 

• Twin RCA sockets to twin RCA sockets for 
joining twin RCA plug to plug leads 

PI 0827.$4.50 


KEYBOARD ADAPTORS 



ALE m 


6 PIN MINI DIN MALE 
TO DB9 FEMALE 
XI5685.$10.95 





6 PIN MINI DIN FEMALE 
TO DB9 FEMALE 
XI5687.$10.95 


INTERFACE CORDS 



1 


MODEM CORD 

DB9 female toDB25 male. 
• Pin wired 
•Length: 2.0 metres 

Pi 301 


.41595 

c£=fc 



MAC CORD 

MAC to Hayes Modem. 

• MDP8 male to DB25 male 
•Length: 2.0 metres 

PI9027. 


..$15.95 





1 


NULL MODEM CORD 

DB9 female to female 
•6 pins wired 
•Length: 2.0 metres 

PI9003. 


.$15.95 



urnriH 


KEYBOARD CORD 

WYSE to 101 keyboard cord. 5 pin DIN socket to 
modular plug - 4 position / 4 contact. 

•4 pins wired. 

•Length: 5cm. 

PI 9037.$14.95 
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486DX-33 MULTIMEDIA SYSTEM 

This is a true 486 machine not a 
486SX machine sold by "The Big Stores". 

What you get is the latest technology. 

Double speed CD ROM drive which will 
play the new video software coming out. 

WHAT YOU GET: • DOS 6.2 & Windows 3.11 
• Works for Windows • 4 Meg of RAM • 255M 
Hard Drive • 1.44 Floppy D.D. • CR563B CD 
ROM Drive (Double Speed) • Sound Card 
Sound Blaster Pro • Creative SBS-30 
Speakers • VESA I/O card • VESA 
Motherboard & Video Card • Joystibk 
101 Keyboard • Microsoft Ergonomic 
Mouse • Supa VGA 1024 x 768 .28" D.P 
Monitor • Pentium P24T upgradeable 
motherboard • Augat zero force socket ($1800 
for 60MHZ chip on upgrade) • 4 year P & L 
warranty 

T 



VER BATIM DISK SPEC IALS 


>2401 


TAX EX. 


t* * » »—r 


MOTHERBOARD 


UPGRADE 

SUPER 

SPECIAL 

486DX-40 
256K CACHE 
(AMD CPU) 

$575;: 



Ergonomic 

Naked 

Microsoft 

Mouse 

$49.95 


HARD DRIVES 

Cap Av.Accasa 
131M 16ma 
212M 16rm ,>*$379 

260M 


VOICE COIL IDE HO 
Tax Inc. Tax Ex. 
$349 $288 


270M 16rm 


345M 12ms 
420M 12ms 
540M 12ms 


$525 

$531 

$699 


$310 

$350 

$360 

$435 

$439 

$578 


SCSI DRIVE 
1 GBYTE SCSI HD 
1.7 GBYTE SCSI HD 


$1395 

$1995 


$1153 

$1645 


» I 


WORKS 
SUPPLIED ON 
CD-ROM 

Includes: 

Works for Windows** 

This is one of the best 
programs available when it 
come to having the right 
tools for your business or 
personal needs • word 
processing, financial 
analysis, database 
management, charting & 
illustration. The essential 
‘$2895 tools for everyday 
Tax Inc com P utin 3 are here 


MICROSOFT 

GAMES 

(Free Cell, Ski 
Free, Dr Black 
Jack, Taipei) 
‘With every 
Specially marked 
pack of 
VERBATIM 
DATALIFE 


PLASTIC 

OMcriptfon 1*9 

3Vi DS/DD $18.95 
DS/HD $24.95 
5% DS/DD $13.95 
5% DS/HD $18.95 



CARDBOARD BOXES 


Description 1-9 

3Vj DS/DD $17.95 
3Y2 DS/HD $23.95 
5 1 /. DS/DD $12.95 
3.5"HD DISKS 5V4 DS/HD $17.95 



ATTENTION: This is the minimum system you 
should buy. Otherwise in two months time you 
will be unable to run the latest video software. 
This system is designed for 
high speed graphics & CD I 
V- 


T il* 4 i~ 


" 4 8 8 


SIMM 

1-9 

10+ 

100+ 

44256-70 

$12.95 

$12.50 

$11.00 

IMxB-60 

$85 

$83 

$79 

1M x 9-70 

$75 

$69 

$65 

4M x 9-70 

$319 

$315 

$309 


32Kx8 20nS Static RAM for Cache 
Upgrades $10.95 $9.95 $9.50 
72 PIN SIMM FOR PENTIUM M.B 
1M X 9-70 $89 $87 $85 

4M X 9-70 $319 $315 $309 

FLOPPY DRIVES 
1.44 Mb 3W F.D.D. $79.00 

1.2 Mb 5V4 M F.D.D. $89.00 


w PRINTERS] 

Q-100 80 Column, 
24 pin Dot Matrix, 200 
CPS Draft, 72 LQ 

Just $359. 


LX-400 80 Column, 
9 pin Dot Matrix 180 
Cps Draft, 30Cps 
NLQ, Pull tractor 

$199.00 


GENIU 


ROM usage. 

1 — 


"8 8 8 8 8 " 


RIE ARE UPGRADE 
SPECIALIST. 


NEW MONITOR RANGE: 

| On display at all Stores 

• 14” Super VGA 1024 x 768 

| (0.28” Dot Pitch).$379 

► 14" Non-interlaced 1024 
I x 768 (0.28” Dot pitch)....$469 
I* 15” XGA.$649 

• 15" Digital 1280 x 1024.$729 

• 17” MPRII Digital.$1495 


MAESTRO MODEMS 
RC224M....$199 RC244FM....$249 

96M INTERNAL 960.$399 

96M EXTERNAL 960.$499 

144M INTERNAL 14400KB.$449 

144M EXTERNAL 14400KB.$549 

144FM INTERNAL 14400KB.... $499 
144FM EXTERNAL 14400KB...$599 

MAESTRO 2400XR.$299 

MAESTRO 2400ZXR.$399 


w$i€ 


Black, White & 
grey emulation 
scanner with 
powerful photo/ 
image & 
multilingual 
omnifont OCR 

$199.00 


COMPUTER SYSTEMS 

ALL SYSTEMS INCLUDE 212 MEG HARD DISK - 4 MEG RAM - 101 
KEYBOARD - SUPER VGA (1024 X 768) (0.28” DOT PITCH) COLOUR 
MONITOR - 2 SPG PORTS - 1.44 MEG 3V?" OR 1.2 5 »/ 4 M F.D DRIVE - 3 
SLOT VESA LOCAL BUS MOTHERBOARD & VESA LOCAL BUS 1M 
VGA CARDS ARE SUPPLIED IN 486 MACHINES AT NO EXTRA COST 
(Up to 1280 x 1024 Resolution) 

4 YEAR PARTS 8c LABOUR WARRANTY. 


128k CACHE 


1195 


Tax Inc $1445] 


(486DX 33/ 

$1558 


Tax Inc $1885 


f Local Bus "V 

386DX 40 

$1295 

LlTax Inc $1569 lj| 

][ 486SX 25 ] 

$1315 

1 [Tax Inc $1590lJ 

f 486DX2 50 V 

f 486DX 50 1 

$1561 

CM 

O) 

00 

£ 

max Inc $1890 1 

l |Tax Inc. $2290 |J 


486DX2 66 

[$17601 

[Tax Inc $2130 I 


PENTIUM 60MHz witf 
External 512K Cache 


VGA CARDS 

512k ISA. 

.$79 

1M ISA. 

....$149 

1M VL BUS.... 

....$149 

1M PCI. 

....$299 


Sound Blaster Pro V2. 

CR563 Dual Speed CD ROM 
Speakers . • Bundles CDs Include: 
Groliers Encyclopedia • Aldus Photo 
Styler • Return to Zork. JllSt $599 


SOUNDBLASTER CARDS 
NEW SOUND BLASTER PRO 
VALUE EDITION With 

Lemmings A Indy 500 . $169 

SOUND BLASTER DELUXE.$99 
SOUND BLASTER PRO...$189 
SOUNDBLASTER 

16 Bit ASP.$430 

VIDEO BLASTER.$649 


WINDOWS BASED STUDENT SOFTWARE 



STUDENT FULL 


STUDENT 

FULL 

Excel 5 

$239 

$585 

Quattro Pro V5 

$99 

$550 

Lotua 123 V4 

$179 

$580 

WordPerfect 6.0 

Lotus Freelance V2 

$179 

$580 

for Windows 

$199 

$479 

MS PowerPoint V4 

$230 

$595 

Word for Windows 6 $239 

$550 

MS Project V3 

$340 

$880 

Harvard Graphics V2 $299 

$599 

MS Publisher V2 

$110 

$295 

PageMaker Ver. 5 

$425 

$995 

Norton Back-up V3 

$109 

$250 

Corel Draw Ver 3 

$280 

$239 

Norton Desktop V3 

$155 

$250 

Lotus Smart V2 

$495 


Visual Baaic8 

$125 

$320 

Norton Utilities 8 

$199 

$145 

Borland Pascal V7 

$220 

Quicken Var 3 

$69 


New MS Works 3 

$119 

$199 

With Tax Pack 




STUDENT ID. MUST BE PRODUCED WHEN ORDERING STUDENT PRICED SOFTWARE 


BULK DISK PRICES 


All disks come with Write Protects 
.ind envelopes and a lift- time 


PRICES ARE PER BOX OF TEN DISKS 


warranty 

100 . 500 - 


5'/. DS/DD $4.50 $4.50 $4.50 $4.30 $3.95 

51/4 DS/HD $7.95 $7.75 $7.50 $6.90 $6.90 

3'/ 2 DS/DD $7.95 $7.50 $7.25 $6.90 $6.90 

3'/ 2 DS/HD $8.00 $7.90 $7.70 $7.50 $7.25 


13391 


ROD IRVING ELECTRONICS Pty Ltd 

FOR THE SERIOUS COMPUTER USER Est 1977 FREE CA TAL OGUE 


$2795 TAX EX 


MOTHERBOARDS 

386SX-40 LM 47.$149 

386DX-40 128K Internal Cache.$189 

386DX-40 128K Cache.$209 

NEW 386DX-40 128K Cache & 
Upgradeable CPU socket and Local Bus 
Slot. 


..$279 


486SX-25 OK Cache with upgndeabte 
CPU socket.$289 


486SX-25 256K Cache with upgradeable 
CPU socket and 3 Local Bus Slot.$369 


486SX-3T 256K tache L.B.$319 

486DX-40 256K Cache L.B.$575 

486DX-33 256K Cache LB.$619 

486DX2-50 256K Cache L.B.$579 

486DX-50 256K Cache L.B.$899 

486DX2-66 256K Cache L.B.$839 

486DX4-100 256K Cache LB.$1595 

PENTIUM MOTHERBOARD 60MHZ 

512K Cache PCI/ISA.$2199 

512K Cache VESA.$2199 


HEAD OFFICE: 56 RenverRd Clayton, Victoria, 3168 Ph: (03) 543 7877 
MELBOURNE: 48 A’Beckett St. City. Ph:(03) 663 6151. Computers (03) 639 1640 
OAKLEIGH: 240c HuntingdaleRd. Oakleigh. Ph: (03) 562 8939. Fax:(03) 562 8940 

NORTHCOTE: 423 High St. Northcote. Ph: (03) 489 8866. Fax:(03) 489 8131 

BOX HILL: 1031 Maroondah Hwy. Box Hill. Ph: (03) 899 6033. Fax:(03) 899 0156 

ADELAIDE: 241-243 Wright St. Adelaide Ph. (08) 211 7200. Fax:(08) 211 7273 

SYDNEY: 74 Parramatta Rd.Stanmore Ph: (02) 519 3888. Fax:(02) 516 5024 

BLUESTAR COMPUTERS: 271 Maroondah Hwy. Rmgwood Ph: (03) 870 1800 
TRADING HOURS: Mon/Fri 9am - 5.30pm.Sat 9am- 1pm 
Tax Exempt sales: RrTRONICS WHOLESALE Ph.(03' 543 2166 Fax.(03)543 2648 
MAIL ORDER: Ph:(03) 543 7877 Fax:(03) 543 8295 

Mail Order Hotline 1800 33 5757 

GG22494 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 


Disk drive stepper 
motor driver 

A retired floppy disk drive, especially 
a sturdy 5.25 inch full height type, 
offers the chance to experiment with a 
stepper motor without having to worry 
about how to generate the waveforms 
needed by the stepper. The DC motor 
and data circuitry can be defunct; only 
the controller ICs and the stepper motor 
need be functional. 

Remove the controller board and step¬ 
per from the drive. Note the connector 
position if reconnection is likely. A 5V 
and 12V power supply is needed and 
feeds the four-pin power connector. On 
the 34-pin edge connector, the odd num¬ 
bers are on one side and are all con¬ 
nected to ground. Pins 1 and 2 are closer 



logic 

type 

Rs 

Cs 

Rx 

Rd 

Cd 

TTL 

1.5k 

47fiF 

0 

22k 

470jiF 

TTL LS 

6.8k 

10nF 

lk 

100k 

o 

o 

T: 

-n 

CMOS 

680k 

lOOnF 

0 

330k 

10(iF 



Simple capacitance meter 

The circuit works on the time constant 
principle, where t = RC. After one time 
constant, the capacitor voltage will be 
63.2% of the supply voltage. This volt¬ 
age is applied to pin 2 of comparator 
IC1. RV1 is adjusted to give 63.2% of 
the supply voltage (about 3.15V) at pin 3 
of IC1. When the capacitor voltage 
reaches (and just exceeds) the voltage at 
pin 3, the comparator will change state 
and its output will go high. This voltage 
is applied to the latch enable terminal of 
the 3-digit counter available as a kit from 
DSE (cat no K3451). This counter also 
needs an external clock signal. 

Because the value of R5 is lk, the 
value of the capacitor is determined by 
the equation C = t/1000. If the clock is 
1kHz, the capacitance value (in 


microfarads) equals the number of clock 
pulses. For instance, if C is 680uF, 
then t = 0.68 seconds and 680 clock pul¬ 
ses are read by the DSE counter module. 

The counter advances by one at the 
positive transition of the clock when the 
carry-in and preset-enable signals are 
high. The up/down terminal should be 
high for a count-up. All preset inputs 
should be connected to ground so the 
counter is reset to zero when the switch 
is in the reset position. This position also 
discharges the capacitor. 

The ideal measuring range is between 
lOuF to 999uF, but could be adapted to 
other ranges by changing the value of R6 
and the clock speed. For example, if R6 
is 10k and the clock speed is 10kHz, the 
measurement range is 10 to 999nF. 

R Hetrelezis 

Vermont, Vic. $45 


to the polarising notch of the connector. 
Select drive position 1 on the drive ID 
jumpers or DIP switches, then connect 
pin 10 of the edge connector to ground. 
Pin 18 determines the stepper motor 
direction, and pin 20 should be sent a 
negative going edge for each step. 

The circuit shown here simplifies con¬ 
trol of the stepper. One button causes the 
motor to step up and the other makes it 
step down. Additionally, if a button is 
held down for more than a second, the 
stepper autorepeats. Gates B and D form 
a low frequency oscillator. Rs and Cs 
control the stepping frequency, while Cd 
(also Rd for CMOS) determine the delay 
between single and repeat stepping. 

The table shows component values for 
different types of logic gates. For TTL 
vary the capacitances, for CMOS change 
the resistances. Uses are up to your im¬ 
agination and could include motorised 
curtains, robotics and so on. 

K. Yap 

Lane Cove, NSW $45 


If you've developed an interesting 
circuit or design idea, tike those 
published, why not send us the 
details? As you can see, we pay for 
those we publish — not a fortune, 
but surely enough to pay for the 
effort of drawing out your circuit, 
jotting down some notes and send¬ 
ing the lot, together with your 
name and address to Jim Rowe, 
Electronics Australia, PO Box 199, 
Alexandria NSW2015. 
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NiCad charger with 
peak voltage detection 

This circuit will fully charge NiCad 
cells, then switch over automatically to 
trickle rate, by detecting the slight drop 
in cell voltage just beyond the full 
charge. It was developed to charge AA 
cells, but with slight changes, could be 
adapted to other cell sizes. 

With a battery connected and power 
first applied, C2 is discharged, so pin 3 
of IC1 is low. Pin 2 is high, which drives 
pin 1 low, so both Q1 and Q2 will be off. 
This allows Reg.l to deliver the main 
200mA charge to the battery through D5, 
while R5 supplies 3mA via D4, the main 
charge indicator. Close S3 for a 500mA 
main charge current To alter the main 
charge current, change R6, R7 or R8. 

R14 keeps Q3 turned on, which 
prevents Reg.2 from operating by 
grounding its adjust terminal. As the bat¬ 
tery voltage rises, C2 charges through 
R2, and the voltage across C2 follows 
the increasing battery voltage. For the 
values of R2 and C2 shown, the 

capacitor voltage will (- 

be about 50mV below 
the battery voltage. 

At full chaige, when 
the battery voltage 
stops rising, the 
capacitor voltage 
catches up to it, and 
when the voltage on 
pin 3 is within 2mV of 
that on pin 2, the out¬ 
put is driven high and 
latched by D3, which 
keeps pin 3 high. Q1 
now turns on, disa¬ 
bling Reg.l. 

This causes Q2 to 
saturate, which turns 
off Q3, removing the 
clamp from the adjust 
terminal of Reg.2. The 
circuit now delivers a 


FUSE 



LM317T 


trickle charge of 21mA to the battery, set 
by R12. RIO supplies 3mA of this cur¬ 
rent, via the trickle charge indicator T .F.p 
D6. 

D8 ensures Q3 is off while Q2 is on by 
keeping the emitter voltage of Q3 higher 
than its base voltage. Up to about 18 
cells can be charged in series, governed 
by the 32V maximum rating of IC1 (an 
LM358), and allowing for a 3V voltage 
drop across the charging circuit 

The 200mA main charge rate is a com¬ 
promise between the C/3 rates of the 
500m Ah and 800m Ah range of AA cells. 
The 21mA trickle rate also suits this 
range, as it should be between 0.02 and 
0.05 of the cell capacity. The trickle 
charge counters self-discharge, and may 
be left on indefinitely. 

Partially discharged cells can also be 
charged, with the assurance that the main 
charge will terminate at the right point 
(At least one manufacturer claims his 
cells have very little memory effect.) 
Should the circuit switch over to trickle 
rate too soon, try increasing the main 
charge rate. Also increase either R2 or 


C2, as this time constant is for a mini¬ 
mum rate of C/3. 

If the early changeover keeps occur¬ 
ring, one cell may be peaking before the 
others, due to lower capacity, so a fixed 
time charge may be the only solution. 
The main charge can be restored by 
pressing SI and S2 at the same time, 
which are normally-closed and normal- 
ly-open pushbuttons respectively. 

This will remove the latch from IC1, 
and most of the charge from C2. D1 and 
the fuse provide reverse-polarity protec¬ 
tion, and D2 is a power-on indicator. The 
LEDs are 3mm types, and all resistors 
can be 0.25W 5% types, except R7 
(0.5W) and R6 (1W). Reg.l might need 
a small heatsink. 

This circuit was originally designed to 
charge Metz 45 packs, but when charg¬ 
ing this pack at 500mA or more, connec¬ 
tion should be made directly to the 
battery, via the top terminals, and not to 
the normal charging pins, as the internal 
400mA rated lamp could be damaged. 

N. Boyce 

Panama, NSW $50 



MAIN 

CHARGE 


TRICKLE 

CHARGE 


Simple solar cell voltage regulator 

This unit was constructed two years ago as a cheap means of 
limiting the current supplied by a solar panel to a car battery. It 
has operated without any trouble since that time. 

When the battery voltage is below about 12.8V, the charging 
current passes through the closed contacts of the relay, giving 
the full supply available from the solar cell. When the battery 
voltage rises to about 13.8V, the zener diode conducts and sup¬ 
plies base current to Ql, switching on Q1 and energising the 
relay. The relay contacts therefore open and the chaiging cur¬ 
rent now passes through the 12V 15W lamp, Rl. This allows 
only a trickle chaige to the battery and is partly self-regulating 
— the higher the current the higher the lamp resistance and 
vice versa. When a load is applied to the battery, the battery 
voltage drops below 12.8V, the zener diode stops conducting 
and Ql switches off. The relay is then de-energised and the 


Rl 

12V 15W 
Lomp 



relay contacts close, giving full charge to the battery. RV1 is 
adjusted to give the correct change-over voltage. 

N.W. Riley 

Rossmoyne, WA $40 
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Construction Project: 

General-purpose 
digital panel meter 


This updated version of the popular digital meter described in June 1990 features a single polarity 
DC supply, audible over-range indicator and very high stability. 


by JEFF MONEGAL 

A general purpose digital panel meter 
like the one presented here has many 
uses. Replacing the analog meters in your 
workbench power supply is a typical and 
useful example. But unlike many similar 
modules, because it can be powered 
directly from a 12V DC source, this 
project can be used in a car as an in¬ 
dicator of battery/altemator activity. Or 
perhaps add a temperature probe, to 
measure temperature. 

By adding scaling resistors in a voltage 
divider configuration, the meter can be 
converted to a voltmeter with ranges 
anywhere from 200mV to over 2000 
volts. Add a few shunt resistors and the 
meter is an ammeter able to measure mil- 


liamps to 20A or more. The analog to 
digital converter IC used in this project is 
the Motorola MC14433, the same as in 
the previous design. However, the ref¬ 
erence voltage to the ADC is a precision 
reference IC, type MC1403, compared to 
the zener diode reference used in the June 
1990 version. 

Another important addition is an on¬ 
board negative rail generator. This allows 
the meter to be powered directly from a 
single 8 - 24V DC supply. 

So how does this new design perform? 
The MC1403 reference IC is specified as 
having a worst case maximum change of 
4.4mV over a temperature range of 0° to 
+70°C. However this change is for a 


2.5V output from the IC. In this project, 
the 2.5V is divided down to 200mV, so 
the actual change in the reference will be 
about 400 microvolts. 

This doesn’t take into account any 
change in value of the components used 
in the reference divider, but tests have 
shown that the meter reading doesn’t 
change over the temperature range of 0° 
to 55°C. 

The meter has auto-polarity, with seg¬ 
ment ‘g’ of the most significant digit used 
to indicate a negative value. Over-range 
indication is also included, but rather than 
the usual flashing or blanked-out display 
we’ve used a small ‘soft tone’ piezo 
buzzer. You don’t have to be watching 
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The circuit diagram. The AtoD converter Is IC1, and IC2 decodes the BCD data from IC1 to seven segment data for the 
displays. The negative power rail Is developed by IC3, and the reference Is IC4. 


the display to know that the input voltage 
is over range. 

How it works 

Most of the work takes place inside the 


dual-slope analog to digital converter 
IC1. The integration components are Cl 
and R2 and with the values shown, the 
circuit gives about four conversions per 
second. Resistor R3 sets the internal 


clock frequency to about 66kHz. Resistor 
R1 together with diodes D1 and D2 en¬ 
sure that the input to the ADC cannot ex¬ 
ceed +/-600mV. 

The reference for IC1 comprises IC4 
and associated components. The 
MC1403 was chosen as it is cheap, readi¬ 
ly available and has excellent specifica¬ 
tions. It gives a 2.5 volt output at pin 2, 
with a variation of +/-25mV over the 
temperature range of 0° to 70°C. 

Components R4, VR1 and R5 divide 
the 2.5 volts down to the required 200mV 
for the reference needed by IC1. There¬ 
fore the full-scale input voltage to the 
meter is 200mV; or more precisely, 
199.9mV. Needless to say, R4 and R5 are 
1% metal-film resistors and VR1 is a cer¬ 
met multi-turn trim pot. 

The over-range output of IC1 is pin 15, 
which goes low when the input exceeds 
199.9mV. This turns on Ql, via R6, 
which sounds the buzzer when there’s an 
over-range condition. Because the 
module has auto-polarity, segment ‘g’ of 
the most significant display (MSD) is 
used to indicate a negative input voltage. 
Under this condition, pin 22 of IC1 
will be low during the on-time of the 
MSD display (driven on by pin 19). Tran- 



Thls close-up view of the main PCB shows the display board attached to 
the main board. 
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General-purpose digital panel meter 




The PCB pattern is 
reproduced here 
actual size for Individual 
constructors only. The 
pattern Is copyright to 
CTO AN Electronics. 

See end of article on 
how to purchase a kit. 


sistor Q2 is turned on by a low at pin 22, 
in turn supplying current to segment ‘g’ 
of the MSD. 

IC1 outputs BCD data on pins 20, 21, 
22 and 23. This data is fed to IC2, which 
decodes the BCD information into 7-seg¬ 
ment data. The LED displays are multi¬ 
plexed by IC1 via display switching 
transistors Q3 - Q6. So IC1 can function 
with negative input voltages, it must have 
a negative supply rail. 

In the previous design, the negative 
supply had to be provided externally. In 
this design the negative supply is 
generated by IC3, a hex inverter with 
Schmitt trigger inputs. 

IC3a is wired as a standard Schmitt 
relaxation oscillator and its output is buf¬ 
fered by the five parallel connected gates. 
These gates drive a charge pump circuit 
consisting of components C8, C9, D4 and 
D5. Here the AC signal developed by IC3 
charges C9 in a negative direction, 
producing a negative voltage of about 4 V 
which is then fed to pin 12 of IC1. Power 


to the overall circuit is regulated by IC5, 
a TO220 5V regulator. Diode D3 
provides reverse polarity protection while 
C5 smoothes the incoming DC supply. 

Construction 

Because some of the links are under 
IC1, these should be fitted first Next fit 
all resistors, capacitors and then the 
diodes and transistors. As usual, carefully 
check the orientation of the diodes and 
electrolytic capacitors. We used IC sock¬ 
ets in the prototype, and these should be 
fitted last, followed by the voltage 
regulator. Use a small soldering iron, as 
there are a few tracks running between IC 
pins. 

When assembling the display PCB, in¬ 
sert the links first as there are two under 
the displays. The four displays are in¬ 
serted with the decimal point at the bot¬ 
tom of the board. The display board is 
soldered at 90° to the main PCB. Make 
sure that the two boards are aligned 
properly before you solder them. 


Testing and calibration 

To test the meter, connect a suitable 
DC supply to the PCB, as shown in the 
layout diagram. The voltage can be 
anywhere between 8V to 24V. When 
power is first applied, the over-range 
buzzer will beep and the display 
should show close to zero, with the 
least significant display changing value. 
The current consumption should be 
around 50mA. 

To calibrate the meter, connect a DC 
voltage source that can be adjusted below 
200mV. Monitor this voltage with 
another DVM of known accuracy and ad¬ 
just the voltage to say, 100mV. Then ad¬ 
just the potentiometer until the display 
agrees with the DVM. Once this adjust¬ 
ment is made, that’s it 

Applications 

Because this meter is an update of a 
previously published project, rather than 
repeat ourselves, we recommend you 



There are a few links 
under ICs and displays, 
so fit the links first The 
decimal point can be 
fixed for a single scale 
meter, or swltchable via 
a three-way switch . 
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PARTS LIST 

Resistors 

All 1/4W, 5% unless otherwise stated 


R1 
R2 
R3 
R4 
R5 

R6.R7 

R8-11 

R12.R20 

R13-19 

R21 

VR1 

Capacitors 

C1,C2 

C3,C4 

C5 

C6 

C7 

C8,C9 


Ik 

27k 1% metal film 
270k 

220k 1% metal film 
10k 1% metal film 
10k 
4.7k 

470 ohm 
220 ohm 
100k 

20k 10-tum cermet trimpot 

0.1 uF mylar 

0.1 uF mono 

IOOOuF 16V electrolytic 

10n F mono 

IOuF 16V electrolytic 

47uF 16V electrolytic 


Semiconductors 

IC1 MCI4433 3.5 digit ADC 

IC2 4511 seven-segment driver 

IC3 4584 hex Schmitt inverter 

IC4 MCI403 precision reference 

IC5 7805 T0220 5V regulator 

D1,D2,D4,D5 1N914 signal diode 


D3 1N4004 power diode 

Q1,Q2 BC558 PNP transistor 

Q3-6 BC548 NPN transistor 

DIS1-4 HDSP5303 

seven-segment LED display 

Miscellaneous 

PCB, 90 x 70mm coded DPMb; PCB, 90 x 
40mm coded DPMa; PCB-mount ‘soft tone’ 
piezo buzzer; two by two-way PCB mount 
terminals; 1C sockets to suit if required; 
solder; wire for links; mounting screws as 
needed. 

CTO AN Electronics is offering this project 
as a kit for $50.00, which includes all com¬ 
ponents, including buzzer, four displays 
and both PCBs. Postage and handling is 
$5.00 to anywhere in Australia. A repair ser¬ 
vice is also available for this kit Cost of any 
repair, excluding IC1 replacement, is 
$20.00 which includes return postage. Fully 
built and calibrated kits are also available 
for $79.00 including postage. 

Kits may be ordered using B/C, M/C and 
Visa cards as well as cheque or money 
order from: 

CTOAN Electronics 
PO Box 211 
Jimboomba, Qld 4280 
Phone (07) 297 5421 


refer to the June 1990 edition of EA, 
pages 132 to 138. (Photocopies of this ar¬ 
ticle can be obtained through our Reader 
Services Office.) 

This article gives a more expanded 
description of the operation of IC1, and 
gives more detail on how to convert the 
meter to a voltmeter or an ammeter. 


Remember that this design doesn’t in¬ 
clude space on the PCB for the scaling 
components. However these are easily 
fitted to a range switch. 

As for the previous design, the full- 
scale input voltage is 199.9mV, so the 
scaling circuits given in the previous ar¬ 
ticle apply to this project ❖ 


The latest book to be published by 
Electronics Australia 

ELECTRONIC TEST GEAR 
TO BUILD 

Volume 2 

Test instruments are important tools for anyone who needs to work with 
electronic circuits — whether you’re a designer, a service technician or a hob¬ 
byist experimenter. With the right test instruments, you can tell quite accurately 
what is going on in a circuit, but without them, you’re often forced to rely on luck 
or blind intuition. 

This book is a collection of some of the most popular designs that we’ve 
produced in the last few years, brought together and re-presented by popular 
demand. In each case, you’ll find that as well as the original articles, we’ve also 
included any subsequent notes and errata on the projects concerned, to make sure 
you have all the information needed to make each project a success. 

Copies can be obtained by sending $7.50 which includes postage and han¬ 
dling, to: 

The Book Shop, 

Federal Publishing Company, 

P.O. Box 199, 

_ Alexandria, NSW 2015 


YOU CAN 
NOW AFFORD 
YOUR OWN 
SATELLITE 
TV SYSTEM 


For many years you have probably 
looked at satellite TV systems and 
thought “one day”. 


Your own 
K-band system 
from only: 



$995 


HERE'S WHAT YOU GET: 

• Prime focus or offset dish 
configured for your location. 

• Super low noise LNB/feedhorn. 

• 25m low loss coaxial cable. 

• DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 

• Pointing co-ordinates for 
your location. 


Ask about our regular 
newsletters and 
Customer BBS. Send 
coupon for your free 
info pack, listing 
all items and prices. 



CALL FOR 
YOUR NEAREST 
RE-SELLER 

Direct Importer : AV-COMM PTY. LTD. 

PO Box 225, Balgowlah NSW 2093 
Tel: (02) 949 7417 Fax: (02) 949 7095 


YES GARRY, please send me more 
information on K-band satellite systems. 

Name: __ 




Address: _ 


. P'code: 


Phone:. 


ACN002 174 478 
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»u Can Count On Our Kits! 


When you 
choose from our 
our wide range of 
kits, you can be certain 
you’re getting quality 
components and 
excellent value 
Jot money! 


80 metre AM/CW Transmitter 

Learn more about radio as you build your own AM/CW 
transmitter. It’s relatively simple and economical to put together 
and you’re sure to get a lot more out of it than from one bought 
pre-made. Running on just one 6V battery, this low-power 
transmitter puts out approximately lOOmW PEP on the 80 metre 
band. It can transmit in both Carrier-Wave (CW) for morse code 
and Amplitude Modulation (AM) formats for audio. Comes 
complete with all components, hardware, PCB , case and front 
panel label 
Cat K-6004 


Q ^ 

$3495 


June ‘94 


r { 


JBHf 

0O METRE AM/CW 
TRANSMITTER 

& AMO§) 

CW # ® 

AUDIO TRAMSMIMIO* ttflN 3.50MM* 

LEVEL 

CARRIER 


Mystery Bonus Valued At $9.95 99 

Metal Detector 

Try your luck at finding valuables with this highly-sensitive metal 
detector! It’s extremely easy to operate with three simple controls 
- volume, ground and sensitivity. It’s suitable for use in both wet 
and dry earth/sand, and you can even adjust it to search different 
depths underground. It alerts you when metal is detected with an 
audible signal that you can monitor over a loudspeaker or on 
headphones. Comes with all components, PCB, case & front 
panel label. Hardware bits such as conduit, bends, clamps, head 
assembly etc are optional and can be obtained from your local 
hardware store. . _ 

May‘94 


Cat K-3006 



$6995 

_ 




Lighten Up Your Photos! 

Light And Sound Trigger 9 

Now you can get all the special effects from your camera you’ve 
ever dreamed of! This simple circuit lets you enhance your 
photographic skills in a variety of ways. It fires your flash, 
allowing you to capture even the quickest events and also 
provides a supplementary flash to give background or fill-in 
lighting for your photograph. It can be “ 

attached to any camera with an input socket 
that takes an extension flash cable. Kit 
comes complete with all components, 
hardware, PCB, cases and front panel labels 
including mini solar panel. 

Cat K-3034 


$42’5 

Apr ‘94 



Dual LED Dice 9 


You’ll never lose these dice! They have a similar face to regular dice 
but they’re a far more novel idea and you don’t even have to bother 
throwing them. Simply press the button and the electronic dice will 
“roll” without actually moving. They use just four CMOS ICs, 14 LEDs 
and a few other components, run from a 9V battery (not included) 
and will automatically switch off after 30 seconds of use. The kit is 
a short form and includes all 
components, 1C sockets, PCB 
and battery snap. 

Cat K-3535 



Fast NiCad Charger 9 

Now you can charge up your NiCads in as little as 50 minutes! 
Using just a single Philips 1C, this low-cost kit will charge either two 
or four “AA”, U C” or “D" cells in a very short time. 50 minutes for AA 
cells (600mAH) and 100 minutes for C and D cells (1.2AH). You 
can even power it from your car battery or a 12VDC power source. 
It provides built-in switching controllers to allow you to create much 
more efficient chargers than the standard linear methods, plus it 
uses both current and voltage sensing to ensure correct charging 
as well as an RC clock/timer to prevent overcharging. Comes 
complete with PCB, case, front panel label and all components. 

Cat K-3125 


S49 1s3 


•@-May 



Universal Pre-Amplifier 9 

This low-noise pre-amplifier is easy to build and is ideal for use with 
magnetic cartridges, cassette decks or microphone inputs. If you 
have distorted sound on your stereo, microphone etc, upgrade your 
present amplifier’s pre-amp by installing this and its sound should be 
significantly clearer. It uses a single dual op-amp 1C (LM-833) with 
supply rails of 15-0-15 volts and is supplied in short form with 
components and PCB only. 

Cat K-5402 


$1695 


Apr ‘94 



PLEASE CONTACT YOUR NEAREST STORE FOR AVAILABILITY AS SOME KITS MAY STILL BE IN PRODUCTION! ] 
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Hoi Titles 

Fresh From The Press! 


Always keeping 
you up-to-date, we’ve 
expanded our range of 
intriguing reading 
material - here’s a 
selection of our 
latest titles: 


Listening In Magazine V2 

Australia’s first book for scanner 
enthusiasts! It includes a selection ^ 
of fascinating up-to-date articles ^ 
including the role of scanners in the 
recent NSW bushfires and how to listen 
in to drug law enforcement 
communications in South 
America. Plus, there’s a 
choice of exciting 
frequencies to tune in to. 


Cat B-4700 


$995 



Radio Receivers Registers 

A complete listing of state-wide radio 
frequencies. You’ll find fascinating frequencies to 
listen in on including: Ambulance, Police, State 
Emergency Services, Aviation and hundreds of 
commercial frequencies. Includes an expanded 
repeater list. 

NSW Cat B-4140 $24.95 
VIC Cat B-4142 $24.95 
WA Cat B-4144 $24.95 
QLD Cat B-4146 $24.95 
SA/NT Cat B-4148 $24.95 
TAS Cat B-4150 $19.95 



Register of Govt. Radio 
Freq. NSW/ACT/VIC 

2nd Edition 

An up-dated frequency list of ^ 
government services in NSW, Canberra 
and Victoria. Includes 
frequency allocations and 
radio codes for Police, Fire 
Brigades, State Emergency 
Centres, Foreign Embassies, 

QANTAS airways and more. 

$0495 

Cat B-4130 




1-2-3 For Dummies - 
Quick Reference 

You’ll learn all those tricky 1-2-3 commands 
in no time! This quick reference guide offers 
a humorous approach to 
getting to know your 
software, making it a very 
handy volume to keep by 
your side. 


Cat B-6505 


$1795 



SHS Cat B-6507 


WordPerfect For Windo ws^. 
For Dummies 

The most fun way to learn how to W 1 
effectively work with WordPerfect. With the 
use of helpful icons, tips 
and examples, this quick 
Reference Guide provides 
easy explanations of 
WordPerfect button bars, 
power bars and more! 

$ 17 9S 




Excel 5.0 For Dummies 

The best beginner’s guide to Excel 5 for 
Windows, today’s fastest-growing 
spreadsheet program. You’ll become an 
expert at building and 
formatting spreadsheets as 
this book makes light work 
of a relatively advanced 
software program. Plus, 
you’ll have fun while you 
learn! 


Cat B-6620 


$3495 



Word For Windows 6 
For Dummies 

Become a whiz at Word 6 without even 
trying! This book is fun to read and explains 
all the tricks and tips you 
need to know to produce 
great-looking documents 
with ease. 


Cat B-6630 


$3495 



Visual Basic For Dummies 

Makes computing fun and easy! You’ll 
learn the fundamentals of writing basic 
code, the underlying distinction between 
Visual Basic and other 
languages, how to design 
a user interface and more! 


Cat B-6624 




Electronics Notebook V3 

A recent addition to the ever-popular Talking 
Electronics series, this third volume of 
Electronics Notebook continues the easy-to- 
read format you enjoyed in 
the preceding books with 
clear hand-drawn notes and 
diagrams. Includes a helpful 
dictionary of computing 
terms. 


Cat B-3683 


PHONE, FAX & MAILORDER SERVICE 

Outside Sydney (FREE Call) 008 22 6610 
Sydney and Enquiries - (02) 888 2105 

Fax: (02) 805 1986 or write to 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
All major Credit Cards accepted. Overnight Courier Available. 


$39 ^ 



DiCKfdSMITH 


ELECTRONICS 


NSW • Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Bondi 387 1444 • Brookvale 905 0441 • Burwood 744 7299 . Campbelltown 27 2199 

• Chatswood Chase 411 1955 • Chullora 642 8922 • Gore Hill 439 5311 • Gosford 25 0235 • Hornsby 477 6633 * Hurstville 580 8622 • Kotara 56 2092 • Liverpool 600 9888 

• Maitland 33 7866 * Mid City Centre 221 0000 • Miranda 525 2722 . Newcastle 61 1896 * North Ryde 878 3855 • North Sydney (Greenwood Plaza) 964 9467 • Orange 
618 400 • Parramatta 689 2188 * Penrith 32 340G • Railway Square 211 3777 • Sydney City 267 9111 • Tamworth 66 1711 • Wollongong 28 3800 ACT • Belconnen 
(06) 253 1785 • Fyshwick 280 4944 VIC • Ballarat 31 5433 • Bendigo 43 0388 • Box Hill 890 0699 • Coburg 383 4455 • Dandenong 794 9377 • East Brighton 592 2366 

• Essendon 379 7444 • Frankston 783 9144 • Geelong 232 711 • Highpoint 318 6300 • Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396 • Richmond 
428 1614 • Ringwood 879 5338 • Springvale 547 0522 QLD • Booval 282 6200 * Brisbane City 229 9377 . Buranda 391 6233 • Cairns 311 515 • Capalaba 245 28>0 

• Chermside 359 6255 • Maroochydore 791 800 • Mermaid Beach 785 600 • Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 • Townsville 72 5722 

• Underwood 341 0844 SA • Adelaide City 232 1200 • Elizabeth 255 6099 • Enfield 260 6088- St Marys 277 8977 • Westlakes 235 1244 WA • Cannington 451 8666 

• Fremantle 335 9733 • Perth City 481 3261 • Midland 250 1460 • Northbridge 328 6944 TAS • Glenorchy 732 176 • Hobart 31 0800 • Launceston 344 555 NT • Darwin 
81 1977 STORES ACROSS AUSTRALIA AND NEW ZEALAND * STORES IN RED ARE OPEN SUNDAYS. 












































Construction Project: 



A HARDWARE SCREEN SAVER 

If your PC is fitted with an expensive video monitor, you shouldn’t leave it displaying a bright static 
image on the screen. A ‘screen saver’ program is the popular remedy, but these can cause conflicts 
with some applications packages. Here’s a simple low cost project which does the job quite 
transparently’, using hardware rather than software. It works with many ‘IBM clone’ PCs and 
popular VGA cards... 


by DAVID JONES 

It’s a well known fact that leaving the 
same picture on a monitor for extended 
periods of time can ‘burn’ the image 
into the phosphor coating on the inside 
of the picture tube screen. This leads to 
washed-out or faded areas on the screen, 
and necessitates the need to turn the 
brightness and contrast up — which in 
turn causes more damage and shortens 
the life of the tube. A rather grim tale, 
and the last thing you want to happen to 
your brand new, whiz-bang multiscan 
colour monitor that cost you a second 
mortgage on the house. 

Fortunately there is an easy solution: 
a ‘screen saver’ program which turns off 
the picture on the monitor when the 
keyboard has not been touched for a 
preset time period. This allows you to 
walk away from the machine, safe in the 
knowledge that the screen won’t be left 
on at full brightness for hours on end. 

Screen saver programs are the latest 
craze at the moment They come in all 
different shapes and sizes, from simple 
ones that just turn the screen blank, to 


full colour graphics of tropical fish, pad¬ 
dling ducks, flying toasters, scenes from 
popular movies or just about anything 
else you can think of. 

The problem is that these programs 
must be either built into the applica¬ 
tion that is running (there’s not too 
many of these), or in the form of a TSR 
program that takes up memory and can 
cause possible conflicts with some 
software applications. 

Wouldn’t it be great if you had a 
screen saver built into the hardware, so 
that it would work totally transparently 
to all programs, and wouldn’t use one 
bit (pun intended!) of memory? 

Well here it is — a hardware 
device that connects to almost any 
clone PC with a keyboard and a VGA 
card with one of the so-called ‘fea¬ 
ture connectors’. 

The unit can be programmed via 
jumper links, to time for any period 
from a few seconds to many hours of 
non-keyboard activity before the screen 
blanks out. Another jumper selects be¬ 


tween a totally blank screen, or one that 
flashes on and off every couple of 
seconds. Pressing any key on the key¬ 
board will cause the screen to switch 
back to the normal display, exactly 
where it left off. 

The device fits in one of the smallest 
jiffy boxes (UB5) and takes its power 
from the keyboard port, which is also 
used to sense keyboard activity. There is 
only a single other wire that goes to the 
VGA feature connector, which is a 26- 
way card edge connector located on the 
top edge of most VGA cards. 

How it works 

First up, it may be best to describe in 
basic terms how the VGA feature con¬ 
nector works. Basically it is an external 
port which provides access to all of the 
sync and digital colour bits. 

The lines that we are interested in are 
the 8-bit data bus (pins 1-8) and the 
data bus direction line (pin 17). 

Pin 17 is tied high on the VGA card, 
and this sets the data bus to an output 
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There's very little hardware In the screen saver, as you can see. Low frequency oscillator IC1 drives counter IC2, which 
produces blanking of the screen by controlling pin 17 of the 'feature connector' on your VGA graphics card. If there has 
been no keyboard activity to reset the counter via IC3c, the screen is blanked 


which contains all the colour informa¬ 
tion generated by the DAC chip on the 
VGA card. 


However if pin 17 is pulled low, then 
this selects the data bus as an input. 
Therefore in this mode 8-bit colour data 


information can be fed in externally via 
this port, and displayed on the monitor 
instead of the data from the DAC. 

Regardless of the state of pin 17, the 
sync signals will still be generated inter¬ 
nally and all we are doing is selecting 
either the colour information from the 
computer or an external one — which in 
this case is the colour black, because we 
tie all the data bits low via resistor pack 
RP1 (see schematic). 

You may have guessed that it would 
be possible to ‘blank’ the screen with 
any colour we choose, simply by apply¬ 
ing the correct colour bit pattern to the 
bus. But that really defeats the entire 
purpose of a screen saver! 

The feature connector also contains 
external sync lines, which could have 
been used to blank the screen also. All 
you have to do is select external sync 
and then not apply any! But this can 
cause some multi-sync monitors to 
switch to their lowest scan frequency — 
which is usually 15.625kHz. As a lot of 
people can hear this frequency, it can 
become quite discomforting! 

So now all we need is a circuit that 
times for a certain period of no key¬ 
board activity and then sets pin 17 of the 



This view shows Inside the author's prototype unit, which was fitted in the centre 
of a keyboard extension cable. Also visible at the bottom Is the 26-way connector 
used for the VGA card Interface, showing the added components. 
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Screen saver 

feature connector low. Which in turn 
will fill the entire screen with the colour 
black, thanks to RP1. Simple, huh? 

This is exactly what is done by the 
simple circuit described here. Here’s 
what happens: 

IC1 is a simple oscillator producing 
an output of 0.1 Hz or thereabouts, 
which feeds into the binary counter of 
IC2 via the NAND gate IC3a, which we 
will assume is initially enabled. This 
will slowly clock the counter. 

Pin 2 of the keyboard port is the 
data line, which is normally high; but if 
a key is pressed, then a negative-going 
pulse train is produced for a few 
milliseconds. This will be inverted by 
IC3c and will reset the binary counter 
IC2. The counter will continue to be 
reset every time a key is pressed on 
the keyboard. 

Now if no key has been pressed, 
and the binary counter is allowed to 
count to the limit set by jumper Jl, then 
IC3b will invert this high counter output 
and disable any further clock pulses 
from reaching the counter. 

At the same time this high counter 
output will also set the VGA feature 
connector’s pin 17 low via IC3d, 
depending on the setting of J2 — 
which will either toggle the screen off 
and on at the frequency of IC1, or blank 
it out completely. 

VGA pin 17 will stay in this condition 
until a key on the keyboard is pressed. 
This will reset IC2, and the whole 
process starts over again. As you can 
see, it’s quite straightforward. 


Here’s the PCB 


pattern for the 

1 o-o 

screen saver, as 

,..m o-o 

usual reproduced 

■ °~° 

actual size for those 

vrv 

who wish to etch 


their own boards. 

°~° 



Construction 

All of the components, with the ex¬ 
ception of RP1 and C3, are mounted on 
a small PCB which fits neatly inside an 
83 x 54 x 28mm jiffy box without re¬ 
quiring mounting screws. (RP1 and C3 
are fitted to a 26-way IDC card edge 
connector, which fits on your VGA 
card’s feature connector.) With a small 
PC board such as this, it doesn’t really 
matter which components are mounted 
first. All of the IC’s are CMOS types, so 
as usual precautions should be taken 
with static handling. Watch the orienta¬ 
tion of the two capacitors. 

The choice must be made now as to 
what time period and method of blank¬ 
ing are required. Jl and J2 should be 
linked accordingly. The schematic and 
overlay diagram show the information 
for these links. 

C3 and RP1 should be mounted on the 
26-way IDC card edge connector so 
they don’t interfere with any adjoining 
cards, when it’s fitted in position. Stand¬ 
ard resistors can be used in place of 
RP1, but it just looks neater to use a SIL 



1.9ln 


2.9ln 

Use this overlay diagram as a guide when you are wiring up the saver PC board. 
Note that the spacing of the connection pins used for both the Jl timing link and 
the J2 bllnk/blank selection are spaced to allow use of SIL pinheader strip. 


resistor pack. Pin 1 of the card edge 
connector is on the component side 
nearest the back of the VGA card. Pin 
14 is opposite pin 1 on the copper side. 

Depending on where the blanker will 
be mounted, the cable that connects to 
the keyboard port will be either a 5-pin 
DIN keyboard extension cable with pins 
2, 4 and 5 tapped off and taken to the 
blanker, or a header plug which con¬ 
nects to the motherboard keyboard port. 
The pinouts for this plug can usually be 
found in the manual that comes with 
your motherboard. 

When soldering to the 26-way IDC 
connector pins, watch that the solder 
does not flow down into the contacts. 

Installation 

If your PC motherboard has an inter¬ 
nal keyboard connector (usually a four- 
pin header connector), then it would be 
best to mount the blanker inside the PC. 
In this case you can save the cost of the 
DIN connectors. This also won’t add to 
the clutter of cables that are already be¬ 
hind most PCs. 

It is best to stick the unit down with 
double-sided tape, in any place that is 
convenient Just be sure to avoid any ex¬ 
posed mains wiring that some PC’s have 
going to the front panel power switch. 

Be sure to mount both connectors 
around the right way, otherwise you 
may get some very strange symptoms! 

If the unit is to be mounted outside 
the PC, then it’s a simple matter of con¬ 
necting it into the keyboard cable and 
then running the IDC connector into the 
case, usually though an empty expan¬ 
sion card slot or ‘D’ connector cover on 
the back panel. 

Operation 

Apply power to the PC as usual and 
get any sort of image on the screen. It 
doesn’t matter if it’s text or graphics. 
Wait for the time you have preset with 
jumper Jl. It may take slightly less or 
slightly more time before the screen 
blanks out, but this is just due to 
Continued on page 101 
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SHORTWAVE 
LISTENINGM 


with 

Arthur Cushen, MBE 


Expansion of FM services as 
ABC shortwave stations close 



The closure of ABC shortwave services 
from Brisbane and Perth recently is under¬ 
standable as they provided a service for the 
inland. When compared to the expansion 
of FM coverage, it is obvious that these 
parts of Australia are now being covered on 
that band. 

According to a report from the Australian 
Broadcasting Authority the ABC has in¬ 
creased its number of FM stations from 288 
in June 1991 to 420 transmitters in June 
1993. On the AM band the ABC has a static 
situation, with 108 transmitters over this 
period. Commercial AM radio has reduced 
the number of frequencies in use from 140 to 
127 and on commercial FM increased from 
63 to 84 over the two year period. 

Following recorded announcements from 
the ABC stations in Brisbane and Perth on 
their shortwave services to find the present 
audience, it is clear that listeners have tuned 
away from shortwave in the outback and are 
now covered by an efficient FM and satellite 
service. Accordingly, the ABC stations VLQ 
and VLM in Brisbane and VLW in Perth have 
been taken off the air. 

The transmissions from the Brisbane 
studios of ABC were carried on shortwave on 
VLQ 9660 and VLM 4920. Located at Bald 
Hills, the transmission of VLQ commenced 


in February 1943 using lOkW, while the 
second transmitter of lOkW, allocated the 
callsign VLM, commenced operation in Sep¬ 
tember 1949. Prior to 1951 this transmitter 
was 200 watts and used the 60-metre tropi¬ 
cal band. Its coverage was widespred 
throughout Northern Queensland. 

Meanwhile in Perth, at the transmitting site 
of Waneroo, VLW came into operation in 
October 1939 with a relay of the ABC 
mediumwave programme. An additional 
transmitter was added in 1949 using the 
callsign VLX and a power of lOkW. In 1959 
the whole transmitter site was rebuilt and 
three new transmitters installed, two of 
lOkW and one of 50kW. In 1962, the 
facilities were combined and only one 
callsign VLW has been used since that date. 

The only ABC service for internal recep¬ 
tion on shortwave is now located in the 
Northern Territory, with transmitters at Alice 
Springs, Katherine and Tennant Creek, and 
they operate in the 120-metre band: VL8A 
on 2310, VL8K 2485 and VL8T 2325kHz. 
While these provide night time coverage 
throughout the area, higher frequencies are 
used for daytime operation. As well as these 
three sites, Radio Australia's overseas service 
has transmitters at Shepparton, Carnarvon, 
Darwin and Brandon. 


New Berlin signal 

For more than 40 years the signal of RIAS 
(Radio in American Sector) has been broad¬ 
casting from Berlin, and was one of the 
remaining reminders that at the end of 
World War II Berlin was partitioned into four 
areas by the governing powers Britain, 
France, Russia and the United States. RIAS 
has continued to be received through the 
world from Berlin on 6005kHz. 

In the early days of the Cold War, East 
Germany attempted to disrupt the signals of 
the RIAS and the jamming machine — 
which was later captured — stands in the 
lobby of the RIAS building. Listening to 
the forbidden station in East Germany 
resulted in a prison term. 

In 1960 when the Berlin Wall went up, the 
station changed its format to offer popular 
music not widely available in Eastern 
Europe. The United States contributed to the 
budget of RIAS, which was non-commercial 
and the station has now been absorbed into 
a twin network which will have bases in Ber¬ 
lin and Cologne. The network is Deutschland 
Radio and continues to operate on 6005kHz. 
Reception has been noted at 0700UTC with 
news in German, popular English and Ger¬ 
man music with announcements each 15 
minutes. The address of Deutschland Radio 
is: Hans Rosenthal Platz, 10825 Berlin 
Schonberg, Germany. 

New Peruvian station 

Located near Cusco in Peru, a new station 
is under construction with the slogan Radio 
Universal; it is being sponsored by a Baptist 
Mission. The programmes will be locally 
based and will be in Spanish and Quechua. 
The plans include taking some satellite trans¬ 
missions in Spanish, but the Quechua 
programmes will be locally produced. 

When in operation, the station will 
cover parts of Ecuador and Bolivia as 
well as Peru. ❖ 


AROUND THE WORLD 


GUAM: KSDA Agat is operating to the following schedule with English 
broadcasts: 0200 - 0300UTC on 13,720kHz Saturday and Sunday; 1600 
- 1700 7455kHz daily; 1700 - 1900 13,720kHz Saturday/Sunday and 
from 2300 - 2400 on 15,160kHz daily. 

INDIA: The expansion of radio services in North East India is the subject 
of a booklet issued by All India Radio, Shillong, to celebrate their four 
years of broadcasting. The information includes details of a new fre¬ 
quency in use, 4790kHz which is operated between 1100 -1630UTC. 
The transmitter in use is 50kW and expansion in services are planned to 
cover both morning and midday services. The studios are located in a 
central place in Shillong near Raj Bhavan, the official residence of the 
Governor. NES broadcasts programmes in Hindu, the official language of 
India, and in English to the seven states in North East India. 

KUWAIT: Radio Kuwait is heard in English at 1800 - 2100 on 
11,990kHz. The station has popular music before 2000, then a feature 
programme. From 2030 - 2100 generally, light music is played. Some 
sideband interference from Radio France International is heard around 
2000UTC on 11,995kHz. 

NEW ZEALAND: RNZI Wellington's schedule up to October 2 is: 1650 - 
1849 6100kHz Sunday - Thursday; 1850 - 2136 11,735kHz Sunday - 
Friday; 2137 - 0458 15,115kHz daily; 0459 - 0758 11,900kHz daily; 


0759 - 1206 6035kHz daily; and 1207 - 1649 on 6035kHz occasional. 
6035, 6100 and 11,900kHz are tentative frequencies. 

There is a programme for shortwave listeners in which letters are 
answered and the writer provides the latest DX news. This is broadcast 
every second week on Monday at 0430, Thursday at 0830 and 
Friday 1930UTC. 

SAIPAN: KHBI Monitor Radio Int has broadcasts to Oceania at 1800 on 
9355kHz; 2100 on 13,840kHz; 2300 on 13,625kHz, 0800 on 
13,615kHz; 1000 on 13,625kHz; 1100 and 1200 on 9425kHz. Each 
transmission is one hour duration. The transmitting site at Scotts Corner, 
Maine WCSN, has been sold to Prophecy Countdown and this will result 
in a new transmitter being installed at the other site of WSHB Cypress 
Creek, South Carolina in September. This will centralise the transmitting 
site of Monitor Radio Int. 

USA: WRMI Radio Miami International, which has been under construc¬ 
tion for some months with plans to broadcast into the Caribbean area — 
in particular Cuba — is installing a 50kW transmitter and has been 
assigned the frequency of 9955kHz. Jeff White advises that operations 
should have commenced by the time this is in print, and reports should 
be sent to Radio Miami International, 8500 SW 8 Street, Suite 252, 
Miami, Florida 33144 USA. ❖ 


This item is contributed by Arthur Cushen, 212 Earn Street, Invercargill New Zealand who would be pleased to supply add/tionaJ information on medium and shortwave 
listening. All times are quoted in UTC (GMT) which is 10 hours behind Australian Eastern Standard Time and 12 hours behind NZ Standard Time. 
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Construction Project 


AN IMPROVED DSO 
ADAPTOR FOR PC'S - 2 


As promised, here are the full construction details for our new PC-based DSO adaptor Mark 2. Also 
described are its testing and adjustment, including calibration and frequency compensation of the 
vertical amplifier. Using the adaptor in conjunction with the new and enhanced ‘Version 3.0’ software 
package from David Jones will be discussed in the third and final article. 


by JIM ROWE 


As you’re no doubt aware from the 
photographs, the new DSO Adaptor is 
housed in a low cost standard plastic in¬ 
strument case, measuring 200 x 160 x 
70mm (or 65mm). To simplify the con¬ 
struction most of the circuit components 
are mounted on a single PC board, 
measuring 143 x 123mm and coded 
94dso5. The only parts not on the board 
are the input connectors and controls (all 
mounted on the front panel); the vertical 
input coupling capacitor Cl; a couple 
of the input attenuator compensation 


capacitors (C32 and C33); power 
transformer Tl, which mounts on a 
small earthed aluminium plate beside 
the PCB; the IEC mains input connector 
and mains fuseholder, which both mount 
on the rear panel; and the optional 
switches for manual read/write mode 
switching (S9) and effective memory 
depth — which also mount on the rear 
panel, if they’re used. A memory depth 
switch is actually shown on the 
prototype’s rear panel. 

Because of the high input impedance 


of the vertical input circuitry, it tends to 
pick up noise and hum from both outside 
the adaptor’s plastic case, and from the 
digital circuitry inside it. To minimise 
this pickup, a shielding plate made from 
an 80 x 45mm rectangle of unetched 
PCB laminate is fitted immediately un¬ 
derneath this area of the main PCB — a 
very successful technique pioneered by 
Rob Evans in his Noise and Distortion 
Meter design. Holes are drilled and 
reamed in the shield board so that it 
clears the mounting pillars for the main 



Most of the components In 
the new DSO Adaptor are 
mounted on a single 
horizontal PC board, as you 
can see from this view 
looking directly Into the case 
with the lid removed. The 
compact 2VA power 
transformer used mounts 
alongside the board on a 
small plate cut from one 
millimetre aluminium sheet 
The ribbon cable which 
connects the adaptor to the 
parallel printer port of a PC 
enters via a slot In the rear 
panel, and plugs Into 
connector J2 via 26-way IDC 
connector. 
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This view looking Inside the case at the rear of the front panel should help you In wiring up your adaptor. Note the cylindrical 
tinplate shield around the time/sample switch S8, In the centre of the panel. The shield Is connected via a length of Insulated 
hookup wire to the PCB earth pin near Cl5, on the right hand side In this photo. 


PCB, and the copper of the shield board 
is connected to the main PCB earth line. 

A small cylindrical shield is also 
fitted around the body of the rotary 
timebase selector switch S8, to minimise 
coupling from the 5V p-p timebase sig¬ 
nals present there. This shield is cut and 
formed from a 100 x 35mm strip of thin 
tinplate, and is again connected to the 
main PCB earth line. 

The combination of the two shields 
reduces the noise induced into the verti¬ 
cal amplifier to a very low level. 

Construction 

As usual, the best way to start construc¬ 
tion is to assemble all of the small com¬ 
ponents on the PC board. This should be 
fairly straightforward if you use the over¬ 
lay diagram and the photos as a guide, and 
follow the steps I’ll now give. 

Assuming your board is drilled, and 
that you’ve checked it to make sure 
there are no faults in the etching, I sug¬ 
gest that you start by fitting all of the 
PCB terminal pins. There are 47 of 
these, most of them around the outside 
of the board — apart from the 11 located 
between ICs U3/U4/U7 and U6, which 
handle the timebase clock signals — 
plus up to five further optional pins be¬ 
tween U13 and U14, if you wish to fit 
the optional EOB switching to adjust ef¬ 
fective memory depth. 

With the PCB pins fitted, the next step 
is to fit the links which run on the top of 
the board (one of the small prices we pay 


for using a single-sided PCB). There are 
35 of these, plus an additional link for 
the EOB connection if you elect not to 
fit the optional memory depth switching. 
All of these links are straight and run 
either ‘North-South’ or ‘East-West’. I 
suggest you use single-core insulated 
hookup wire to make the links, stretch¬ 
ing it slightly so that they lie straight 

After the links, it’s a good idea to fit 
the DIL connector strip J2 and the IC 
sockets. I recommend that you use sock¬ 
ets for all of the DIL devices, as apart 
from the two op-amps U5 and U8, the 
others are all CMOS devices and sockets 
allow you to leave fitting the actual chips 
until the end. If you really want to save 
money, you could skip the sockets for 
the lower cost chips, but at the very least 
you should fit sockets for the two expen¬ 
sive chips U12 (the A/D converter) and 
U16 (the SRAM). 

Don’t fit the two voltage regulator 
chips (Ul, U2) or the reference device 
Ull at this stage. Instead, fit the passive 
components — first the resistors, next 
the small ceramic and monolithic 
capacitors, then the diodes and trimmer 
capacitors, and finally the tantalum and 
aluminium electrolytics, the calibration 
trimpot VR1 and the 2MHz crystal XI. 
Take special care not to overheat the 
relatively fragile monolithic caps during 
soldering, and also to place the polarised 
parts the correct way around. Watch also 
that you fit the 10-60pF trimcaps (brown 
plastic) in positions CV2 and CV3, and 


the 2-20pF trimcaps (green) in the other 
three positions. 

If you now fit the two voltage 
regulator chips Ul and U2, and the refer¬ 
ence chip Ull, your PCB assembly will 
be complete apart from the DIL devices. 

Note that if your reference chip is an 
LM4040CIZ-2.5V, you won’t need to fit 
resistors R36 and R37 (both 10k). These 
resistors are only required if you use the 
alternative LM336Z-2.5 or LM4041CIZ- 
ADJ devices. It’s perhaps also worth 
reminding you at this stage that if you 
have elected to use the cheaper but 
slower ADC8020 chip for U12, you 
should also have used a 680 ohm resistor 
for R21 instead of the 150 ohms needed 
for the faster ADC08061 chip. 

Just before you continue, now is a 
good time to fit the small insulated link 
which goes under the PCB, from pin 10 
of U6c to pin 15 of connector J2. 

Front, rear panels 

The next construction step is to 
prepare the front panel, by drilling and 
reaming the holes for the various con¬ 
trols and connectors. I suggest you use 
an accurate 100% photocopy of the front 
panel artwork as a template to mark the 
hole locations, so that everything lines 
up correctly, and also that you use the 
various controls and connectors themsel¬ 
ves as ‘gauges’ when you ream the holes 
to size. This avoids ending up with holes 
that are too large... 

If you arc using the same plastic-body 


ELECTRONICS Australia, June 1994 


69 




Improved DSO adaptor for PC’s - 2 


rotary switches as used in the prototype, 
you may care to follow the technique I 
use, which involves drilling a small 
‘blind’ hole in the rear of the plastic front 
panel, to mate with the locating spigot 
on each switch. This prevents the switch 
from rotating, without having to tighten 
the attachment nut to the point where 
you risk stripping the plastic thread 
moulded into the switch ferrule. I also 
like to drill a similar but smaller locating 
hole for the miniature toggle switches, to 
mate with their keyed spigot washers 
and ensure that they don’t rotate either. 

With the single-hole mounting BNC 
sockets, I even like to file these to 
shape with a small round file, to get an 
elongated ‘flat sided’ hole which will 
just accept the socket ferrule with its 
milled flats. This again prevents the 
sockets from working loose and rotating 
in use — without the need for over- 
tightening the nuts. 

When mounting the indicator LEDs, 
you have a choice. You can of course use 
the moulded clip-together ferrules for 
these, if you like them. Personally I find 
them a bit ugly, and I prefer to simply 
drill and ream the panel holes very care¬ 
fully, until the LEDs just fit in them 
snugly from the rear. Then when the rest 
of the holes have been finalised, and the 
stick-on Dynamark metal dress panel ap¬ 
plied carefully to the front, I push the 
LEDs through the holes from the rear, as 
far as they’ll go comfortably, and apply a 
small fillet of plastic adhesive around 
them at the rear. The panel is then put 
aside for 24 hours, for the adhesive to 
set Note that the green LED is used for 
the lower ‘Sampling’ indicator, and the 
red one for the ‘A/D OVF’ indicator. 

Before finally mounting the rotary 
switches and pots, I like to cut their 
shafts to a suitable length (say 
10mm) to mount the knobs, and if 
necessary also file flats on them careful¬ 
ly to locate the knob attachment screws. 
This again makes it unnecessary to over¬ 
tighten the screws. 

The final stage of assembling the front 
panel is to fit all of the controls and con¬ 
nectors, and fit the knobs. It should then 
be ready for the wiring, a little later. 

The rear panel is somewhat simpler 
than the front panel, and therefore a little 
easier to prepare. The main tasks are to 
cut the mounting holes for the IEC mains 
connector and fuseholder, and also the 
rectangular slot in the lower edge, near 
the far end, to clear the ribbon cable 
when it exits from J2. The location and 
dimensions of these holes are shown in 
the small diagram. 


If you wish to fit the optional manual 
Write/Read mode switch S9, and/or a 
switch to adjust the DSO’s effective 
memory depth, holes for mounting these 
on the rear panel will also need to be 
made. The logical position for them is 
above the slot for the ribbon cable, as 
shown in the rear view photo last month. 

Once the holes have been prepared in 
the rear panel, the IEC connector, 
fuseholder and optional switches can be 
mounted on it, and your rear panel is 
now also ready for the wiring stage. 

The final preparation step is to make 
the transformer mounting plate, and the 
two shields. As mentioned earlier, the 
transformer plate is cut from 1mm 
aluminium sheet, and measures 100 x 
30mm. It has a small notch cut in one 
side, as shown in the diagram, to clear 
the assembly spigot at the end of the 
case lower half. Otherwise there are five 
3mm-diameter holes which have to be 
drilled: two to mount the transformer on 
the plate, to more to mount the plate in 
the case, and the final one to attach a 
solder lug for plate/transformer earthing. 

The two transformer mounting holes 
(marked‘T’) and the earthing screw hole 
(‘E’) are countersunk on the underside of 
the plate, to allow countersink-head 
screws to be used to mount both the 
transformer and the earthing to the plate. 
This leaves the lower surface of the plate 
flush, so that the plate can easily be 
mounted into the lower half of the case 
after the screws are fitted. 


Note that ‘star’ lockwashers should be 
used under the nuts of each of these 
countersink-head screws, to ensure that 
neither the transformer nor the earthing 
lug works loose. 

Since things are a little tight on the 
plate, the assembly procedure is to first 
fit the T and E screws to the plate, with 
the solder lug under the nut and star 
washer of screw E. All three screws are 
then well tightened, and the plate 
mounted in the case using self-tapping 
screws through holes ‘M’. Finally the 
transformer is fitted to the plate, using 
further flat washers, star washers and 
nuts on the T screws. 

The shield plate for the vertical input 
circuitry at the front left-hand comer 
of the main PCB is cut from un¬ 
etched PCB laminate (single sided), and 
measures 80 x 45mm. It has two holes 
‘C’ about 6.5mm in diameter, to clear 
the mounting pillars for the main PCB 
(see diagram). 

This shield plate is attached to the 
underside of the main PCB, as close 
as the solder joints of the latter will 
allow, but with its own copper side 
facing away from it (so it doesn’t cause 
shorts!). The easiest way to attach it 
is by soldering three short lengths of 
tinned copper wire (i.e., component pig¬ 
tail offcuts) to the earthy outer copper 
track of the main PCB — just near the 
comer, about 38mm up the side (near 
C7) and about 75mm along the front. 
These all face outwards, at roughly 90° 
to the board edges. 

The shield plate can then be offered up 



Another view Inside the DSO Adaptor case, this time looking towards the rear 
and the mains Input circuitry. Note the sleeving around the mains fuseholder and 
IEC Input connector, to prevent accidental shocks. 
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underneath, and the three wires bent 
around and soldered to the exposed cop¬ 
per. The three wires not only hold the 
shield in place, but also ensure that it’s 
properly connected to board earth. 

(Note, however: The main earth track 
along the front of the main PCB has a 
deliberate ‘gap’, to minimise inter¬ 
ference to the analog front end circuitry 
from circulating currents associated with 
the digital circuitry. 

When you fit the third shield wire 
to the main PCB, near this gap, make 
sure that you solder it to the ‘analog’ 
side of the gap — i.e., the side nearer R8 
and D5, NOT the side near R28. Other¬ 
wise, the shield plate will ‘bridge’ the 
gap and you may get noise in your verti¬ 
cal amplifier.) 

Once the shield plate is attached to the 
main board, the two are ready to be 
mounted into the lower half of the case 
alongside the transformer plate, again 
using small self-tapping screws. How¬ 
ever you will almost certainly have to 
clip off some of the unused mounting 
pillars moulded into the case, to clear 
both the shield plate and the solder 


joints on the underside of the main 
PCB, before they’ll lie flat for mounting. 
Just make sure that you don’t clip off 
any of the six pillars which are used for 
mounting! (Use the 3mm holes in the 
main PCB to locate these first, and per¬ 
haps mark them with a felt pen to 
prevent mistakes.) 

You can leave fitting the timebase 
switch with its small cylindrical shield 
for a while, at this stage — it’s best left 
until you’ve soldered the leads to its 
lugs. However now would be the time to 
prepare the shield, from a 100 x 35mm 
strip of clean tinplate (which can be 
quite thin). Carefully roll it up around a 
piece of broomstick or a similar 
makeshift mandrel, until it becomes a 
neat springy cylinder about 24 - 25mm 
in diameter and 35mm long. Then it can 
be put aside briefly. 

You’re now ready to connect up the 
front panel controls and connectors, to 
both each other and the main PCB. Note 
that input coupling capacitor Cl mounts 
on the rear of AC/DC coupling switch 
SI, as part of these connections. Most of 
the connections to the main PCB connect 


to the pins along the front, and all arc 
fairly easy to make if you lay the front 
panel face down, along the front of the 
case and PCB assembly. 

The connections to the timebase 
switch S8 are the main exception, as 
these need to go to the pins up near U6, 
towards the rear of the board, and also to 
the pin marked ‘S8h’ near connector J2. 
Here the best plan is to prepare a length 
of ‘rainbow’ ribbon cable, about 130mm 
long and 12 conductors wide, by strip¬ 
ping back and tinning both ends of each 
conductor. Then solder the conductors to 
the switch, making a record of the 
colours \ised for each connection. 

With this done, you can now slip the 
tinplate shield over the free end of the 
ribbon cable, and carefully slide it down 
over the body of the switch, so it reaches 
the rear of the front panel. A couple of 
‘tacking’ solder joints can then be ap¬ 
plied to the exposed overlap join, to hold 
it in place. 

Once the shield is fitted, you can then 
run a length of insulated hookup wire 
from the earth pin on the main board, 
near C7 and R2, to connect the shield to 
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This artwork for the DSO Adaptor's 
front panel is reproduced here actual 
size, so that you can use it (or a copy) 
as a template for drilling the holes— 
and possibly as a dress panel. 
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analog signal earth. Then the free ends of 
the ribbon cable from the timebase 
switch can be soldered to the pins near 
the rear of the main PCB. 

After you’ve wired input range switch 
S2 to the PCB pins, don’t forget to add 
compensating capacitors C32, C33 and 
C34. The first two of these are fitted 
directly between the lugs on the switch 
itself, while C34 is fitted between the 
‘50’ and ‘E’ pins on the front of the PCB. 
All of these capacitors should have their 
leads trimmed as short as possible. 

You should now be able to complete 
the mains wiring, which although 
straightforward should be done with care 
to ensure it doesn’t present a safety risk. 
The first thing to do is run a length of 
mains insulated (green/yellow) wire be¬ 
tween the ‘E’ pin of the DEC connector 
and the solder lug on the transformer 
mounting plate. Make sure the solder 
joints at each end of this wire are well 
made — one day your life could possib¬ 
ly depend upon them. 

Note that none of the rest of the DSO 
circuitry is connected to this mains 
(safety) earth; it’s purely to protect 
against shorts between the transformer 
primary and frame. Do not connect the 
PCB earth to it, as this can cause ‘earth 
loop’ problems when you are using the 
DSO Adaptor for measurements. 

Next come the ‘live* mains connec¬ 
tions, and the main thing to watch here is 
that after soldering, each join must be 
fully sheathed in insulation using var¬ 
nished cambric or heat-shrink plastic 
sleeving. So cut lengths of sleeving, and 
slip them over the wires before each 
joint is made, so they can be slid over the 
joint afterwards. 

One primary wire from the trans¬ 
former (the one with blue insulation) 
runs to the neutral (‘N’) lug of the DEC 
connector, while the other (brown) runs 
to the side lug of the fuseholder (NOT 
the end lug). Both of these wires will in¬ 
itially be too long, and will have to be 
cut to just a little longer than is needed 
once the rear panel is mounted in the 
case. With the excess cut from the brown 
lead, you’ll probably have enough of this 
wire to make the remaining connection 
— which runs from the active (‘A’) lug 
of the IEC connector to the end lug of 
the fuseholder. 

(Why have I emphasised the particular 
fuseholder lugs to use? Because if you 
wire the fuseholder the wrong way 
around, it’s possible to get a shock from 
the fuseholder when the cap is un¬ 
screwed to change the fuse cartridge.) 


With the transformer primary wiring 
finished, you can connect the secondary 
winding to the three adjacent pins on the 
PCB (near Dll). The two outer wires 
connect to the outer pins, and the centre- 
tap pin to the centre pin. Don’t leave the 
leads at their full original length, though; 
cut off the excess so they’re only a little 
longer than is needed. 

The wiring of your DSO should now 
be almost complete. All that may remain 
is the wiring to the optional Write/Read 
switch S9, and/or the memory depth 
switch. If you fit S9, it’s simply con¬ 
nected to the PCB pin between R34 and 
J2, and the pin maiiced ‘E’ between R22 
and CIO, at the back edge of the board. 
Wire it so that these pins are shorted 
together in the ‘Read’ position, and left 
disconnected in the ‘Write’ position. 
(Note that with the latest version of 
David Jones’ software, the switch is not 
needed; if you do fit it, you’ll have to 
leave it in the ‘Write’ position.) 

If you decide to fit a memory depth 
switch, it’s connected to the pins on the 
main PCB between U13 and U14 instead 
of the centre short link. The rotor of the 
switch connects to the pin nearest U18 
and the front of the board, while the 
other connections run to as many of the 
other pins as you wish to select from. 

The simplest approach, used on the 
prototype, is to use an SPDT toggle 
switch and select between the first of the 
remaining pins (‘32K’) and the next one 
(‘4K’), giving a choice of either 32K or 
4K bytes of effective memory depth. 

To essentially complete the DSO 
Adaptor construction, all you have to do 
is make up the ribbon cable which con¬ 
nects it to the PC’s parallel printer port 
This uses a 2m length of 25-way ribbon 
cable, with IDC connectors crimped on 
it at each end — a 26-way DDL header at 
the adaptor end, to mate with J2, and a 
DB-25 plug at the other. Needless to say 
the connectors are fitted so that pin one 
of each connects to the end conductor on 
the same side of the ribbon (so pin 26 of 
J2 will be left unconnected). 

Checkout & adjustment 

Your adaptor should now be complete, 
except for adding the DIL ICs. This will 
allow you to connect the power, and 
carefully check that the power supply 
circuitry is operating correctly before 
these ICs are added. 

If you have a DMM handy, you 
should be able to measure +5V at the 
short link adjacent to C12 (between U3 
and electrolytic C2), relative to the 
board earth, and -5V on the lead of 
diode D3 nearest to capacitor C5 (be¬ 
tween trimcaps CV3 and CV4). You 















should also be able to measure +2.5V at 
the ‘top’ lug (clockwise end) of trigger 
level pot VR2. 

If these voltages are correct, your 
power supply is functioning correctly 
and you can switch off, unplug the 
power lead and carefully fit all 
of the DIL ICs to their respective sock¬ 
ets — making sure you orientate 
them all correctly using the overlay 
diagram as a guide. 

Hopefully you’re now ready for 
checkout and adjustment, although you 
might like to apply the power again and 
use your DMM to check one more volt¬ 
age — that at the centre lug of trimpot 
VR1. This should measure very close to 
+ 1.25V with respect to board earth, 
when the input coupling switch SI is in 
the ‘AC’ position, and within a millivolt 
or two of earth when the switch is in the 
‘DC’ position. If these voltages are 
reversed, you’ve wired the ‘B’ side of 
the switch wrongly! 

The easiest way to complete the 
adaptor’s testing and adjustment is to 
connect it up to the PC, and fire 
up David Jones’ software. Then you’ll 
be able to monitor things via the 
screen display. 

First of all, set the DSOA’s vertical 
range switch to the IV position, the 
timebase switch to the lOOus position 
and the trigger level pot to mid-range. 


Also set the input coupling switch to AC, 
the trigger action switch to Start, the trig¬ 
ger source switch to Internal and the trig¬ 
ger polarity switch to V. If possible, the 
memory depth should also be set for say 
4K, as this will make things faster. If you 
have an optional Write/Read switch (S9), 
it should be set for Write mode. Finally, 
the internal calibration trimpot VR1 
should be turned to its fully anticlock¬ 
wise position. 

Then connect the vertical input to an 
audio generator, which is set to produce 
a sinewave at around 50Hz and with its 
output level carefully set to an accurate 
IV p-p. (You can check this with your 
DMM, set to AC volts; it should read as 
close as possible to 353.6m V RMS.) 

Try pressing the Reset button on the 
DSOA front panel. The green ‘Sampling’ 
LED should light briefly (about half a 
second, for 4K memory depth), and then 
go out. The red ‘A/D OVF’ LED should 
not light. If all is well, your DSOA is 
probably sampling correctly. 

Now run the Tronnort DSOA Version 
3.0 software, and set it to look for the 
adaptor on the printer port you’ve 
connected it to. You should also set it to 
the IV vertical range; the lOOus per 
sample timebase range; 500 samples dis¬ 
played; for Start trigger mode; for DSOA 
triggering (as opposed to software trig¬ 
gering); for Graticule On; and for the 


Buffer memory size (depth) your DSOA 
is set for. 

If you try pressing the <0> (one shot) 
key, the ‘Sampling’ LED on the DSOA 
should again glow for a short time, and 
then a second or two later a waveform 
should appear on the screen. You should 
see about two and a half cycles of 
sinewave, and its amplitude should be a 
little less than the full graticule height 

Vertical calibration 

Assuming all is well so far, you’re 
ready to adjust the DSOA’s basic ver¬ 
tical calibration. By pressing the <U> 
key on the PC keyboard, you should get 
a continuous sequence of sampling se¬ 
quences and updating of the screen dis¬ 
play. This will allow you to carefully 
adjust the calibrate trimpot of the DSOA, 
with a small screwdriver, until the dis¬ 
played waveform on the PC screen al¬ 
most (but not quite) reaches the full 
height of the graticule. 

If you turn the trimpot too far, the red 
‘A/D OVF’ overflow LED on the DSOA 
front panel will start flashing along with 
the sampling LED, and the displayed 
waveform will distort due to converter 
overload — so back off until this stops. 
The correct setting of the trimpot is 
where the known IV p-p waveform is as 
close as possible to the full graticule 
height, without the red LED flashing. 


Use this overlay 
diagram as a guide, 
along with the internal 
photographs, when 
you’re fitting the 
components to your 
own PC board. Note 
that there are quite a 
few wire links which 
must be fitted to the top 
of the board. The small 
vertical link between 
U13 and U14 marked 
‘EOB’ Is replaced by 
wiring to the optional 
memory depth switch, If 
used. In this case PCB 
pins are fitted to the 
holes at either end of 
the link as shown here, 
along with the holes Just 
above marked ‘4K’, ‘8K’, 
and ‘16K’. A small 
Insulated link must also 
be fitted under the PCB, 
between pin 10 of U6c 
and pin 15 of connector 
J2. 
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With this done, the basic voltage 
calibration is completed, and you’re 
ready to adjust the input attenuator 
compensation. So press the <ESC> key 
on the PC keyboard, to exit the con¬ 
tinuous update mode, and prepare for 
this as follows. 

First, change the audio generator’s 
output frequency to 10kHz, and set it to 
produce a square wave of about 700mV 
p-p. (If you have a pulse generator with a 
better squarewave output, this would be 
preferable.) Then change the DSOA 
timebase switch to its fastest lus range, 
and select the corresponding range on 
the DSOA software screen. Also set the 
software to display 200 samples, which 
will correspond to two signal cycles at 
10kHz (200us). 

Now press the <U> key on the PC 
keyboard again, and you should again 
see a repeatedly updated display of the 
waveform. Since your DSOA should 
still be set to the IV range, you should 
see a couple of cycles of square wave, 
with an amplitude about 70% of the 
graticule height. The exact waveshape 
will depend largely on the output from 
your generator. 

Now try turning the DSOA’s range 


switch to the 2V range. The waveform 
will drop to half its original amplitude, 
and its leading edges will probably 
develop either overshoot (spiking) or un¬ 
dershoot (rounding). 

By taking a small insulated alignment 
tool (or knitting needle filed to a 
screwdriver blade), you should be able to 
adjust trimcap CV4 to correct this distor¬ 
tion, and restore the waveform to a clean 
square wave. 

Some TL072 op-amps may introduce a 
small amount of ringing to the square 
wave, which cannot be removed using 
CV4. If this seems to be your situation, 
try adding a lOpF or 12pF capacitor 
from the ‘S2b-2’ pin of the PCB to 
ground (i.e., effectively across R14). 
This will usually remove the ringing, and 
allow optimising the compensation. 

Now turn range switch S2 to the 5V 
position, and increase the square wave 
output from the generator until you get a 
display of reasonable height again. The 
waveform will probably again be dis¬ 
torted, with either overshoot or under¬ 
shoot This time, it should be correctable 
(or nearly so) by adjusting trimcap CV1. 

With this done, turn S2 to the 10V 
range, and again adjust the generator 


output if necessary to get a reasonable 
display height To correct any distortion 
this time, the trimcap to adjust is CV2. 

After this, turn S2 to the lowest 50V 
range (NOTE: not the 20V range, which 
has already been set along with the 2V 
range), and repeat the procedure again 
— but now using trimcap CV3. 

Note this relationship between the 
various trimcaps and the ranges they are 
used to achieve the correct compensation 
for CV4 is for the 2V and 20V ranges, 
CV1 for the 5V range, CV2 for the 10V 
range and CV3 for the 50V range. And 
that’s also the order that these initial ad¬ 
justments should be made in. 

However with the exception of the 
CV4 setting, these trimcap adjustments 
are all interactive; adjusting one tends to 
affect the others. As a result, you actual¬ 
ly need to run through the CV1/2/3 ad¬ 
justment sequence again a couple of 
times, to ‘fine tune’ them and make sure 
that the overall compensation is op¬ 
timised. Once this is done, though, your 
DSO Adaptor is effectively finished and 
ready for use. All that remains is to add 
the top half of the case, and fit the two 
large screws which hold it together. 

In the third and final article, we’ll dis¬ 
cuss using the Adaptor in conjunction 
with David Jones’ enhanced software. ❖ 



Here’s the artwork for 
the DSO Adaptor PCB, 
reproduced here 
actual size as usual, 
for those who wish to 
etch their own board. 
The deliberate break 
In the earth track near 
the centre at the 
bottom, Is to ensure 
that circulating 
currents do not Inject 
digital noise Into the 
vertical amplifier Input 
circuitry. 
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ELECTRONICS 61 COMPUTER SUPPLIERS 


ACN 007 296 924 


SHOPS: 


HEAD OFFICE/MAIL ORDERS: 

1ST. FLR. 289 LATROBEST., MELBOURNE, VIC. 3000 
PHONE: (03)670-6474 FAX: (03)670-6006 

GRND. FLR. 289 LATROBE ST., MELBOURNE, VIC. PH: (03)602-3499 FAX: (03)670-6006 
CNR BLACKBURN A WELLINGTON RDS., CLAYTON, 11C PH: (03)562-9501 FAX: (03)562-9261 
SHOP HOURS: MON.-THURS. 8:30-5:30 / FRI. 8:30-8:00 / SAT. 9:00-1:30 

ADELAIDE: 223-2225 BRISBANE: 229-4086 DARWIN: 814-070 SYDNEY: 262-3093 

NORMAL PRICES CHARGED UNLESS AD PRICES QUOTED. ERRORS 4 OMISSIONS EXCEPTED. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

POSTAGE RATES 


FREE CALL 

MAIL ORDER HOTLINE 

( 1800 ) 335-901 

ALL MAJOR 
CREDIT CARDS 
ACCEPTED 


Amazing price breakthrough ll 

Japanese brand 
1.44M 3.5" DRIVES 
Super low, low price 

$59.50 

\ - If you only have a 5.25" drive, 
you could be missing out on the 
latest software which are available 
on 3.5" diskettes only. 

| - Save on time & frustration. 


iiLj 


TONER 

TRANSFER 

SYSTEM 


MAKE INSTANT PC BOARDS & DECALS!I 

| No chemicals before etching! Produce "ready-to-etch"PCB's 
No dark room I in 3 minutes with a photocopier 

No negatives I or laser printer. 

I No wasted time! 

Specially coated paper allows the toner to be transferred 
onto the PCB to become the etch resistant tracks 

As reviewed in Aug. '93 issue of EA. 

Sheet size: 215mm x 279mm 
5 sheets per pack. 


$ 29.90 


SEMICONDUCTORS 

DUE TO WORLDWIDE SHORTAGE ON INTEGRATED 
I CIRCUITS, THERE HAS BEEN A SIGNIFICANT INCREASE 
IN PRICES, SOME AS MUCH AS 100% 11 
WE HAD TO INCREASE OUR PRICES, BUT WE BELIEVE 
WE STILL HAVE ONE OF THE CHEAPEST PRICES 
AROUND 


DIODES 

1N4148 (PK.100) 
1N4004 (PK.100) 
1N5404 (PK.100) 

| BRIDGES 
W04 (PK.10) 

BR104 (PK.1) 

LED's 

3mm RED (PK 100) 
3mm GRN (PK.100) 


$3.50 

$6.00 

$14.00 


$5.00 

$2.50 


$12.00 
$15.00 

3mm YLW (PK.100) $15.00 

TRANSISTORS 

BC547/8/9 (PK 100) 

BD139 (PK.10) 

MJ2955 (PK.1) 


| IC’s 

324 (PK.10) 
555 (PK 10) 


$8.50 

$6.00 

$2.00 

$9.00 

$5.50 


1N914 (PK 100) 
1N4007 (PK.100) 
1N5408 (PK.100) 

BR64 (PK.1) 

BR354 (PK 1) 

5mm RED (PK.100) 
5mm GRN (PK.100) 
5mm YLW (PK.100) 

BC557/8/9 (PK.100) 
BD140 (PK.10) 
2N3055 (PK.1) 

339 (PK.10) 

741 (PK.10) 


$4.00 

$7.00 

$16.00 

$2.00 

$4.50 

$12.00 

$18.00 

$18.00 


$8.50 

$6.00 

$1.50 


$8.50 

$5.00 


NO BRAND DISKETTES 





THESE DISKETTES ARE TOP 
QUALITY, AND JUST AS GOOD 
AS SOME OF THE "KNOWN" 
BRANDS 

WHY PAY FOR FANCY PACKAGING? 

FULL SATISFACTION GUARANTEED BY 
REPLACEMENT OF FAULTY DISKETTES. 


•PLEASE NOTE THAT OUR 3.5" DISKETTES ARE 
PRE-FORMATTED FOR YOUR CONVENIENCE 


DESCRIPTION 

i+ 

10+ 

5.25 360K DSDD 

$4.50 

$4.30 

5.25 1.2M DSHD 

$7.00 

$6.85 

3.5 720K DSDD* 

$7.00 

$6.85 

3.5 1.44M DSHD* 

$9.95 

$9.50 


MOTHERBOARDS 

Prices of 486 boards are 
starting to come down to a 
realistic level. Check out the 
new low prices. 

All boards feature 256K of 
fast cache RAM fitted, and 
three VESA local bus slots. 


486SX-33 

486DX-33 

486DX-40 

486DX2-50 

486DX2-66 


$335 

$655 

$609 

$619 

$809 


Full 12 month 
Warranty 



HIGH PERFORMANCE 
COMPUTER SYSTEMS 


All TECS computer systems are assembled 
in-house by our own technicians using high 
quality, brand new parts This enables us to 
maintain the top level of standard that our 
customers demand. 

Our systems are proving their reliability and 
ruggedness in some of the finest institutions 
such as the Physics department at Victoria 
University. Dept of Biochemistry at the 
University of Tasmania, Dept, of Elect. & 
Comp. Syst. Eng. at Monash University, and 
many others 



•All 486 systems with 3 x VL-bus slots. 

386SX-40 $1475 

386DX-40 . IK cache $1540 
486DX-33 256K cache* $1990 
488DX2-50256K cache* $1950 


2 YEAR PARTS A 
5 YEAR LABOUR WARRANTY 


486SX-33 256K cache* $1660 
486DX-402XK cache* $1940 
486DX2-66 2S6K cache* $2159 


Above systems include: 4M ram, 21 om hdd. 1 44M fdd. 1 m svga card, 
14" colour SVGA monitor ( 28mm DP), 2S/1P/1G ports, 101 keyboard, 200W PSU 
and your choice of either flip-top case or mini-tower case 


System options: 


Software: 

$79 

Extra RAM per Meg 

$70 

MS-DOS 6.2* 

extra 4M 

$275 

MS-DOS 6.2 & Windows 311* 

$195 

extra 12M 

$875 

Borland Paradox for Windows 4 5* 

$185 

Extra FDD, 1.2M 

$80 

Borland Quattro pro for Windows 6* 

$175 

Hard drives in lieu of 210M 


WordPerfect for Windows 6* 

$180 

250M 

$55 

•-price applicable with system purchase only. 

340M 

$160 

Microsoft Office 

$799 

540M 

$460 

Microsoft Office Pro 

$875 

VGA cards in lieu of 1M SVGA: 


MS Works for Windows 2.0 

$110 

1M VL-bus 

$20 

MS Publisher 2.0 

$120 

1M VL-bus Cirrus 

$50 

Air Combat Classics 

$69 

1M VL-bus WD90C33 

$60 

Axis Game Cheater 

$69 

1M VL-bus ET4000 

$120 

Carmen in Space 

$85 

VL-bus IDE I/O card 

$20 

Jurassic Park 

$69 

ISA bus 512K IDE cache controller 

$225 

Kings Quest IV 

$29 

VL-bus 512K IDE cache controller 

$275 

Kings Quest VI 

$89 

Monitors in lieu of 14" SVGA: 


Michael Jordan 

$89 

14" SVGA non-interlaced 

$40 

Audubons Birds CD-ROM 

$27 

15" XGA non-interlaced 

$195 

Audubons Mammals CD-ROM 

$27 

17" XGA non-interlaced 

$1135 

MS Dinosaurs CD-ROM 

$89 

CD-ROM & 16bit sound card 

$500 

Family Doctor CD-ROM 

$28 

Full tower case in lieu 

$110 

Flying Fortress CD-ROM 

$89 

Joystick 

$25 

MS Bookshelf CD-ROM 

$120 

Mouse with pad & holder 

$20 

Tempra Access CD-ROM 

$23 


$100- $9.99.... $3.50 
$10.00- $24.99 .... $3 95 
$25 00- $49 99 $4.75 

$50.00- $99 99 .. $6 25 

$100.00- $199 99 $7 25 

$200.00- $499 99 $7.95 

S500.00 PLUS . FREE 

CARRIER CHARGE: 
METROPOLITAN MELBOURNE 

$7 00 

COUNTRY VIC & INTERSTATE 

$12.00 

N.B. DOES NOT APPLY TO 
COMPUTER SYSTEMS. 
ONLY SMALL ITEMS WILL 
BE SENT BY POST. 


PRICELIST ON DISK 
NOW AVAILABLE!! 

FREE with every mail order 
upon request or send $2.00 to 
cover postage & handling. 

Send your business card to 
receive our TRADE pncelist 
on disk free of charge. 

Please specify. 

3.5" 1.44M or 5.25" 1.2M 
Available in MS-DOS format only. 


Genuine 

Microsoft 

Ergonomic 

MOUSE 

^ #- 

'Driver software not supplied. 


PERIPHERAL CARDS 

-WHETHER YOU'RE REPLACING 
A FAULTY CARD OR INSTALLING 
AN ADDITIONAL CARD. WE CAN 
OFFER YOU THE RIGHT CHOICE. 
-COMPARE OUR PRICES WITH 
OTHER DEALERS' YOU'LL 
FIND OUR PRICES TO BE VERY 
COMPETITIVE 



XT CLOCK . $22.50 

XT/AT SERIAL (1 POP ).. $17.50 

XT/AT PARALLEL.$17.50 

XT/AT GAMES.$17.50 

AT MULTI I/O (2S.1P.1G) $19.00 

AT IDE/FDD.$19.00 

AT CACHING IDE CONTROLLER 
PROMISE DC200 $199.00 

AT IDE/FDD MULTI I/O ....$25.00 
MONO/CGA GRAPHICS $45.00 

512K TRIDENT VGA.$75.00 

1M CIRRUS VGA. $109.00 

VESA LOCAL BUS CARDS 

1M CIRRUS VGA.$169.00 

1M TRIDENT VGA.$129.00 

IDE I/O CONTROLLER . $39.00 
CACHING IDE CONTROLLER 
PROMISE DC4030 $259.00 

1 YEAR WARRANTY!! 
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JAYCAR - JUNE SPECIALS 




NEW TELEPHONE PRODUCTS 
WE ARE PROUD TO ANNOUNCE THE WELL 
KNOWN BRAND "AUDIOLINE" TO OUR RANGE 

AUDIOLINE answering systems and telephones are built to the highest quality. They are fully 
approved by Austel for connection to your home or office telephone line. The latest cicuit 
technology and components ensure excellent audibility, superb speech transmission and 
l outstanding reliablity. 

All models feature the latest innovations, offering the widest choice of features for a value for 
money price. AUDIOLINE engineers are always at your service. If you are experiencing 
difficulties or need help, just dial the help line service between 8.30am and 5.00pm EST 
Monday to Friday for expert advice and assistance. 

Audioline 830 Answering Machine 

This budget model has the following features •full logic micro 
cassette deck •micro-processor control •optional remote 
control 'remote turn on -memo recording facility •call 
screening •message received indicator/counter -variable 
length outgoing message -rewind, playback and fast forward 
: -volume control. 

Complete with a twelve month replacement guarantee. 

Cat. YT-7041 $89.00 

Audioline 860 
Answering Machine 

This machine has all the features of the 830 as well as day 
and time stamping. This is a great feature to have on any 
answering machine, as it automatically logs all calls 
received and when played back announces the day and time 
of each message. 

Complete with a twelve month replacement guarantee. 

Cat. YT-7042 $109.00 

C0L-1A 

Cordless Phone 

This cordless incorporates a noise reduction circuit which gives 
you even clearer calls. Other features include: -10 memories 
•security coding -tone/pulse switchable dialling -last number 
I redial -Easycall compatible -privacy mute function 
•adjustable ringer -battery low indicator -wall mounting 
•"power - "in use" - "charge" LED indicators. 

Complete with a twelve month guarantee. 

Cat. YT-7044 $179.00 

For Answering Machines use our DTMF 
Telephone Tone Dialler Cat. YT-6155 $9.95. 

For details see P94 of our 1994 catalogue. 




Telecommunication Headsets 

We have been repeatedly asked to stock quality dynamic 

mic/headsets at an affordable price, however up until 

now the types that we've seen have looked and sounded cheap, and yet would 

have been expensive to buy. 

AT LAST!! We have sourced two quality Dynamic Microphone Headsets at an 
affordable price. These headsets are used extensively in DJ work, radio 
stations, recording studios, talkback systems and headset telephone systems. 
Also use with our KC5113 substation intercom kit. 

Type 1: Telecommunication 
Headset/Dynamic Microphone 

Headphone Specifications: 

•Impedance (1 KHz): 32ft -Rated power input: 

30mW *Max power input: lOOmW -Freq response 
(-1 OdB): 40-12kHz *R/L output difference: <3dB 
•THD at SOP: <3% *SPL (ImW CNS): 92dB -Audio 
sweep input: 0.2V -Microphone: dynamic 19mm 
200ft -Mic arm: 5.0mm PVC tube -Cord: 2 metres 
•Earpad: foam filled cloth -Head band: foam filled 
cloth -Hanger: click stop adjuster/ball swivel -Plug: 

3.5mm mono & 3.5mm stereo -Weight: lOOgrams 
less cable 

Cat. AA-2020 $49.95 

: | Type 2: Professional Dynamic 

Microphone / Headset 

This handset is truly professional. The look and feel 
is superior quality. Soft cushion leatherette earpads 
and headband makes this unit extremely 
dtk comfortable for more sustained use. 

W Headphone Specifications: 

V -Impedance (IKHz): 400ft -Rated power input: 

. I 30mW-Max power input: lOOmW-Freq response 

J (-10dB): 30-12kHz -R/L output difference: <3dB 
-THD at SOP: <3% -SPL (ImW CNS): 92dB 
-Audio sweep input: 0.6V -Microphone: dynamic 
19mm 200ft -Mic arm: 4.5mm goose neck tube 
•Cord: 2 metres -Earpad: leatherette soft cushion 

—__ detachable -Head band: leatherette soft cushion 

•Hanger: ABS click type headband control 
•Plug: 3.5mm mono & 3.5mm stereo -Weight: 250grams less cable 

Cat. AA-2022 $89.95 


PRO SERIES 3 STEREO POWER AMP KIT 

REF: EA FEB/MAR 1994 Based on the new flat pack power MOSFETS, the new 
PRO Three incorporates two large 300VA toroidal transformers - amounting to 
an increase in over 30% on our highly successful PRO Series One amp. 

Rated at 185WRMS into 8 ohms per channel. 

Cat. KA-1760 $599.00 


Digital Multimeter Price Breakthrough - Excellent Value! 


BRILLIANT RANGE OF 

For full specifications_and 

Low Cost 

•3.5 Digit 12.5mm' 

High Display LCD 
•Transistor Test 
• Diode Test 
•10 Amp Current 


MULTIMETERS ALL OFFER UNBELEIVABLE VALUE FOR MONEY 

list of all the features associated with each model see our 1994 catalogue. 


30 Range 

•Large Display 
•Transistor Test 
•Audible Continuity 
•20 Amp 
•Diode Test 


Freq. Counter 

•Transistor, Diode & 
Continuity Test 
•Capacitance 
•Auto Power Off 
•Large Display *20 Amp 


4.5 Digit 

•Freq Counter *20 Amp 
•Transistor/DiodeTest 
•Capacitance -Data Hold 
•Large Display *Auto 
Power Off -Overload 
Protected *19999 Count 



The Swiss Cheese Box 

Don't laugh, we're serious. 

Originally designed for use with the 
YB-4000 Bug Buster. This quality 
grey ABS sloped front cabinet 
measures 173 x 148 x 70mm. The 
front panel is pre-punched to suit 
pots, switches etc. 

Grab one while they last!! Limited 
quantities available. 

Cat HB-6096 $2.95 
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NEW BOOKS - NEW BOOKS I NEW KITS - NEW KITS - NEW KITS 


Upgrade & Maintain Your PC 


JixjRAiik Maintain 
Your PC 




THE MASTER HANDBOOK Of 

mm iirruw 


This book is an indispesible resource for anyone 
using a PC. This complete guide covers all you 
need to know to upgrade and maintain a PC, as 
well as offering indepth buying advice. Step by 
step instructions for installing and troubleshooting 
every aspect of PC operations are provided in a 
clear, easy-to-understand style. Power tips and 
tricks will show you how to save time and money I 
while increasing productivity. This book takes you 
through topics such as PC components, upgrading 
considerations, tools and diagnostics. Learn how 
to select, purchase, install and repair PC components and finally how to build 
your own PC. An invaluable bonus 3.5“ disk includes a variety of useful 
programs for testing and maintaining a system. An essential tool for any PC 
user. Softcover - 815 pages - 180 x 235mm 

Cat. BW-3518 Only $59.95 

The Master Handbook of 
Accoustics - 3rd Edition 

This book has only just been released. A good 
resource for the audio buff who desires a quick and 
readable education on accoustical concepts and 
terminology. Also people in the music profession 
should also find it a handy reference. ! 

Completely updated and expanded to include new 
chapters on computer-aided accoustical room 
design, digital and analogue sound processing, and 
synthesizer/midi studio accoustics. Also covers: 

•frequency -octaves -comb-filter effects -the 
Schroeder diffusor -digital recording systems -setting up your home listening 
room -harmonics -white & pink noise -digital reverb systems -multi-track 
recording -recording studio design -setting up a sound studio control room.An 
excellent comprehensive book. Softcover-452 pages-185 x 235mm 

Cat. BT-1384 Only $44.95 


KITS - KITS - KITS - KITS 


Remote Control Pre Amplifier Kit 



REF S.C. SEPT/OCT/NOV 1993 - This brilliant Blue Print Kit includes: 

•Low noise radiation torroid power transformer-Fully punched and screened 
front panel in distinctive “Blueprint - artwork -Gold plated RCA Sockets 
throughout -Special low capacitance screened cabling -Machined pin 1C sockets 
for the microprocessor-1% resistors instead of carbon types -Pre programmed 
microprocessor included in the cost -Pre wound chokes -Metal thread fixing 
screws, fixing inserts clinched into chassis -Beware of cheap chassis that use 
self tapping screws -Specially written step by step instructions -Remote control 
extra. For full specifications see our 1994 catalogue 

Cat. KC-5142 $449.00 

Pre-programmed remote control Cat. KC-5141 $89.95 

Remote Control Extender Kit For VCR's 

Ref: Silicon Chip April 1994. 

Many homes now have a 
second TV set, either in the 
bedroom or kitchen. Whilst 
its quite easy to connect the 
second set to the VCR 
(usually located in the living 
room) controlling the VCR 
from a remote location is 
another story altogether. This 
kit solves that problem by relaying the remote control signal transmitted from 
the second location, down figure 8 flex, to the VCR in the living room. It is 
also ideal for operating your Hi Fi if you have a remote speaker set-up. Kit is 
supplied with instrument case, 10 metres of cable, IR LED's, PCB, labels, plus 
all specified components. Plug pack extra - use MP-3007 $15.95. 

Cat. KC-5158 $49.95 



Low Noise Universal Stereo Preamp Kit 

Ref: Silicon Chip April 1994. 

Based around the popular LM833 dual op-amp 1C, this 
preamp is designed for use with a magnetic cartridge; 
cassette deck or dynamic microphone. The 
performance of the design is far better than most 
preamps in many stereo amplifiers, making it a worthy 
replacement if your current preamp falls short of 
expectation. Kit is supplied with components to make 
either a RIAA/IEC based preamp, cassette deck preamp 
or mic preamp plus PCB and standoff supports. 

Cat. KC-5159 $14.95 

Induction Balance Metal Detector Kit 

Ref: Silicon Chip May 1994. 

This metal detector kit is a cinch to put together and is 
suitable for use over wet or dry ground, including beach 
sand. Audible indication of detection is via a headphone 
or loudspeaker output, and increases in frequency as 
metal moves under the search head. Operation is 
straight forward with only three controls: volume, 
ground (to adjust loudspeaker frequency when the search head is positioned over the ground) and 
sensitivity, the Jaycar kit is supplied semi-short form ie: case, PCB, all specified electronic 
components and copper wire to wind the search head. Conduit available from hardware stores. 
Plates for search head are available from K-Mart. 

Cat. KC-5161 _ $59.50 

Fast Charger Kit For Nicad Batteries 

Ref: Silicon Chip May 1994. 

Nicads can make running battery operated gear 
much cheaper than using dry cells, but they do have 
one disadvantage - when the batteries go flat it 
usually takes about 16 hours to recharge them. This 
charger solves this by charging either two or four 
AA, C or D cells in rapid time - 50 minutes for AA 
600mA cells, and 100 minutes for C and D 1.2Ah 
cells. The kit features auto cut-out when the 
batteries are fully charged, a timer overide plus fast 
and trickle charge selection, it is also powered by 12VDC making it ideal for car or home. The 
Jaycar kit is suppliec with PCB, cas. label plus all specified components. For use at home, use our 
12VDC 1 amp plugpack MP3015. 

Cat. KC-5160 $49.50 

Screen Saver Kit For PC's 

Ref: EA June 1994. 

It's a well known fact that leaving the same picture on a 
monitor for extended periods of time can “burn" the 
image onto the phosphor coating on the inside of the 
picture screen. This kit solves this problem by turning off 
the picture to the monitor when the keyboard hasn't been 
touched for a preset time period. To turn it back on simply press any keyboard button. The unit can 
be programmed via wire links to time for any period from a few seconds to many hours of non 
keyboard activity before the screen blanks out. 

Kit is supplied short form so that the PCB can be mounted inside. Kit includes PCB, 26 way IDC 
card edge connector (to connect to a VGA card) plus all electronic components. 


Cat. KA-1762 


$14.95 


James Bond Gone Wrong!!! 

THE PATENTED BUGGING DETECTOR THAT NEVER SOLD. 

We get some strange surplus stock offers but this was one 
of the strangest. About a year ago we were offered this 
product, the supplier however would not accept our cash 
offer. Well they came back and finally accepted. 

The product was designed to sweep telephone and power lines to 
see if they were bugged. The gadget itself looks awfully impressive 
but we would say that it would take a fair bit of skill to actually get it to do its original job (as far as 
we know they are in working order). We are not selling them as operational bugging detectors 
however. We offer them to you for the goodies inside!! 

Firstly the unit is housed in a grey ABS slope front cabinet measuring 173 x 148 x 70mm. On the 
front panel are 6 x 15mm quality collet fixing knobs and 1 x 35mm collet fixing knob. Such knobs 
are generally seen on the most professional equipment. Inside double-sided foam taped to the 
cover are two, yes two 9 volt nicads. They have not done any work. There is also a circuit board 
holding lots of recoverable parts as well. The price of a 9 volt nicad is $16.95 - you get two here. 
The knobs are worth about $18, the case about $5 - never mind the other bits. All that we are 
asking for this is $19.95 - another great Jaycar surplus buy! 

Cat. YB-4000 $19.95 
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COMPUTER 


Quality Disks At Silly 
Prices Slashed!!! 


Don't Miss Out 
On These 
Specials 

Standard 
Printer Lead 

2 METRES LONG 
D25 male to Centronics. 

Cat. PL-0854 
Normally $12.95 
Now $7.95 
SAVE $5.00 

Serial Ext 
Cable 


•LIFETIME WARRANTY ON THESE DISKS 
5.25- OSDD Cat: XC-4730 $4.50 Pkt 10 

5.25" DSHD Cat: XC-4732 $7.95 Pkt 10 

5.25" DSHD-F Cat: XC-4733 $9.50 Pkt 10 

3.5" DSDD Cat: XC-4736 $7.95 Pkt 10 

3.5' DSHD Cat: XC-4738 $10.50 Pkt 10 

3.5" DSHD-F Cat: XC-4739 $12.50 Pkt 10 


Was $8.50 
Was $9.95 
Was $8.50 
Was $12.95 
Was $14.95 


Standard Printer D25 Serial 
Lead Cable 


5 METRES LONG 
D25 male to Centronics. 

Cat. PL-0932 
Normally $15.95 
Now $9.95 
SAVE $6.00 

9 Pin Extension 
Cable 


2 METRES LONG 
D25 male to D25 male. 

Cat. PL-0856 
Normally $11.95 
Now $7.95 
SAVE $4.00 

VGA Extension 
Cable 


2 METRES LONG 
D9 male to D9 female. 

Cat. PL-0871 
Normally $12.95 
Now $7.95 
SAVE $5.00 


2 METRES LONG 
D25 male to D25 female. 

Cat. PL-0855 
Normally $ 

Now $9.95 
SAVE $5.00 

Keyboard Ext Cable 

2 METRES LONG 
5 pin DIN plug to 5 pin DIN 
socket. 

Cat. PL-0874 
Normally $9.95 
Now $6.95 
SAVE $3.00 


2 METRES LONG 
Hi-den. D15 male to female. 

Cat. PL-0873 
Normally $14.95 
Now $9.95 
SAVE $5.00 

Null Modem Cable^ 

2 M LONG 
The RS232 1 
Null Modem 

cable is used to link two 
computers via a serial port to 
make easy back-ups etc. 

Cat. PL-0858 Now $14.95 


3.5" Floppy Diskette^-pg^ 
Storage Box 


C 
C 

c 
c 
c 
c 
c 
c 

JAYCAR 

JAYCAR 

JAYCAR 


This high impact plastic storage box will keep your 
disks safe and free from dust, dirt etc. Holds "100“ 
disks and has a lockable (2 keys supplied) clear 
perspex lid for added security. Comes complete 
with plastic file dividers. 

Cat. XC-4690 Don't pay $12.95 - Jaycars price $9.95 


Price Breakthrough On Deluxe Rack Cabinets 


"WE HAVE CHANGED SUPPLIERS AND HAVE BEEN ABLE TO LOWER OUR PRICES." 

These beautifully crafted rack cabinets will give your 
equipment a first class appearance. They have steel 
sides, back, top & bottom each with natural or black 
finish 3mm thick front panel. Top & bottom panels 
are ventilated & easily removed. The 88mm &132mm 
units are supplied with handles. They come complete 
in flat pack form & are easily assembled in a few 
minutes. Mounting hole centres conform exactly to 
International IEC specs both vertically and horizontally; 

For full specifications see our 1994 catalogue on page 71. 

1 unit 44mm Black HB-5410 was $79.95 now $69.95 

1 unit 44mm Natural HB-5411 was $79.95 now $69.95 

2 unit 88mm Black HB-5412 was $97.50 now $84.95 

2 unit 88mm Natural HB-5413 was $94.50 now $84.95 

3 unit 132mm Black HB-5414 was $105.00 now $95.00 

3 unit 132mm Natural HB-5415 was $105.00 now $95.00 
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Quality Low Cost Cannon Type Connectors 
Why pay more for the originals Lifetime 

ALL CONNECTORS ARE BLACK IN COLOUR. CUABANTEE 

3 pin Chassis 

Male Plug JH 

Cat PP1010 £9p 

$3.20 

3 pin Line 

Male Plug 

Cat PP1012 
$3.95 

3 pin Chassis 

Female Metal Black 

Cat PS1014 JVflp 
$4.20 

3 pin Line Female 

Metal Black 

Cat PS1015 
$3.95 


Extremely Low Cost Extension/Qir Speakers 

CAR SOUND ON A 3RD 
WORLD BUDGET. 

When we were told the price 
of these we had to see a 
sample! Whilst they are dead , 
set cheap, they work OK! The ’ 
enclosure itself is moulded in 
a cheap plastic - so we do 
not recommend them for 


rear parcel shelf installations in cars in hot climates. The 4" wide range speaker has a 
^^^^pleasant sound about it though. They will handle about 5 watts RMS 

(Don't beleive what is printed on the carton), are supplied with about 2 
metres (total) of speaker wire which you will have to solder yourself. 
^ ea( f or wor |< S hop S qooi cars, sound blasters etc. Measure 130W x 
25H x 63Dmm each. 

Cat. AS-3150 Only $6.95 a pair 


Bellmate Pulse Count Passive 
Infra Red Detector 

Used by many alarm installers. The Bellmate 100 has 
switchable Pulse Count operation with single and 3 
pulse triggers which virtually eliminate false alarms. 
Other features include: -wide angle 90° coverage *15 
x 15 metre coverage ‘sensitivity adjustment -LED 
indicator -sliding PCB -NC terminals -two year 
warranty 

Cat. LA-5016 $49.95 






Mini UHF Coaxial 
Plug 

These plugs look 
like a mini PL259 
and are very 
popular in the 
cellular phone 
installation area. 

Crimp plug for 
RG58 cable. 

Cat. PP-0695 
Now $2.95 


Gaffer Type Tape 
Quality US Made ^ 

The tape is black in 

colour, has a non- , 

reflective low sheen and 
is unbeleivably strong, 
yet easy to cut to length - 
even with your fingernail!! 

This tape is used extensively 
in the music/PA industry, air conditioning 
installations, computer cabling, fixing - 
repairs and other general use. 

48mm wide on a 25 metre roll 

Cat. NM-2810 $11.95 


Twist Wire Joiners 

NE W GENE RATION WIRE 

JOINERS - AS SEEN ON 

"BEYOND 2000" 

These joiners are a one piece unit | _ 

in which one wire is inserted in each end. Each end of the unit is then twisted, which in 
turn twists the wires together inside. A third wire can be used, so three wires can be 
twisted together. The wire needs to be stripped first. They will accept wire up to 1.5mm 
dia, which when insulated measures almost 3mm. The joiner is very strong, safe and 
has been approved by the Energy Authority of NSW. Features: -strength -easy to use 
•sealed against ingress of vapours, liquids and gases -VO rated -approved by the 
Energy Authority of NSW -economical -low resistance -small size 38mm long x 
15mm dia. Cat. HP-1208 Pkt 10 $4.95 
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New Generation Rechargable AA 
Penlight Batteries -1.1 A/Hr 

These new generation batteries are Ni-MH which is 1 
Nickel Metal - Hydride which is often referred to as 
the "Green" battery because they are free of toxic or hazardous 
elements such as cadmium, lead, mercury or lithium. 
Adv antages of Ni-MH batteries: 

•Higher current capacity *No memory effect 

•Flat discharge curve *High drain performance 

•Recharge for 14 hours at 100mA -Capacity: 110OmAh 

Cat. SB-2455 



$7.50 


Variable Lab Power Supply 

This pre-built quality 0-30VDC at 3 amps power supply is 
mounted in a sturdy vented metal case with carry handle 
on top. 

It's made by TES, the company that makes most of our 
multimeters and test equipment. Output voltage and 
current panel meters are mounted on the front panel and 
have large scales for easy reading. For full specifications 

see our 1994 catalogue. Dimensions: 175(W) x 135(H) x _ 

240(D)mm. Weight: 5.5kgs. Comes complete with instruction manual and safety test leads 
Every serious work bench shoud have one!!! 

Cat. MP-3090 1 YEAR WARRANTY $289.00 



Soldering Iron 
Station For Under 
50 Bucks!!! 

Thats Right! Jaycars Temperature 
Controlled Soldering Station is 
ideal for the hobbyist or even the 
work bench, now you finally can 
afford to buy a soldering station. 

It operates on 240 volts, and the 
transformer delivers a safe 16 volts 
to the soldering iron. It has a PTC 
(Positive Temperature Coefficient) 
soldering tip at a constant temp of 

310°C which is ideal for PC work. It has a 20 second heatup time. The base 
incorporates a stand for the iron & a sponge to keep the tip clean. The iron itself 
has an on/off switch built in. A very good soldering iron at an amazing price. 

Soldering Iron Cot. TS-1200 $49.95 

Replacement Tip Cat. TS-1202 $9.95 



Magnet Set 



Quality Video/Audio RF Modulator 

Our best ever unit. This modulator has been specially 

built to our stringent specifications. It is a VHF unit ^ 

switchable to Australian Ch 3 or 4. The audio is placed at ig||F 

the correct subcarrier frequency and output frequency is ***. 

stable with a good strong signal. Full specifications (and 

we mean FULL) are supplied with each unit. 

Cat. LM-3848 Was $22.95 Now! 


All the magnets you will ever need! This 

9 piece magnet set is ideal for hobbyists 
and children who want to learn more 
about magnets. Each pack consists of: 

2 x small round Dia: 8mm, 

Height: 2mm 
Dia: 15mm, 

Height: 2mm 
Dia: 20mm, 

Height: 3mm 
30 x 10 x 
Height: 2mm 
OD: 32, ID: 18, 
Height: 4mm 
1 x horseshoe magnet with north and 
south pole stamped on it 30 x 30 x 
Height 4mm 

Cat: TH-1872 $4.95 


Hobby Motors 



2 x medium round 
1 x larger round 

1 x rectangular 

2 x ring magnets 


Two models available. Ideal for hobbyist, 
experimenters, robotics, replacement, etc. 


Torque 
Operating Volts 
Nominal Volts 
Speed (no load) 
Current (no load) 
Speed (max eff) 
Current (max eff) 
Torque (max eff) 
Size dia 
Size length 
Shaft length 
Shaft dia 


Low 
1.5-4.5V 
3 V 

12000rpm 

0.28A 

8540rpm 

0.69A 

7.94gcm 

20mm 

25mm 

8.1mm 

2mm 


Cat. YM-2706 Low 
Cat. YM-2707 Medium 


Medium 

1.5-4.5V 

4.5V 

12500rpm 

0.25A 

9560rpm 

0.81A 

17.86gcm 

23.6mm 

25mm 

6.5mm 

2mm 

$2.25 

$2.95 


Now $17.95 


CHECK OUT OUR NICAD RANGE 


j Speaker Grill Clamp Kit 

j As supplied in our 8" to 15" grills. Inc 4 
| metal lugs 47x25mm. 4 screws and 
i 4 T nuts. Colour - all black 

$3.95 


I Cat. AX-3540 

i_ 




Headphone Bargain 

Another surplus stock purchase, 
lightweight 3.5mm mono plug 
(use an adaptor or solder on a 
stereo plug for stereo 
headphones). 32 ohm 
impedance. Limited quantity 
available 

Cat AA-2000 $1.95 


NEW JAYCAR DEALER 
IN WESTERN 
AUSTRALIA 
FORUM ELECTRONICS 
Shop 46 Mandurah Forum 
Shopping Centre 
Mandurah. Ph: (09) 581 
3466 or 581 3403 


AAA 180mA/Hr Cat. 
AA 550mA/Hr Cat. 
AA 720mA/Hr Cat. 
AA 720mA/Hr with 
solder tags Cat. 


SB-2454 

SB-2452 

SB-2450 


SB-2451 
C 1.2A/Hr Cat. SB-2459 

C 2.25A/Hr Cat. SB-2464 

D 1.2A/Hr Cat. SB-2460 

D 5.1 A/Hr Cat. SB-2466 

9V ICOmA/Hr Cat. SB-2458 




Electronic Letterin 
Transfer Sheet 

Make your home 
made amp look 
professional. This 
sheet consists of 
black rub on lettering 
and symbols 
commonly used in 
electronics. There are 
0-10 numbers, 
min/max, words like 
Volume, Balance. Bass, Treble, Aux, Front, 
Rear, On, Off, dB, Hz, Mic, Left, Right, 
Power, Phones as well as symbols for 
on/off, potentiometers, arrows etc. 

1 sheet measuring 145 x 210mm supplied. 

Cat NL-2920 $3.95 
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ELECTRONICS 


HEAD OFFICE 

6 Leeds Street Rhodes 2138 

Telephone (02) 743 5222 
FAX (02) 743 2066 


POST & PACKING 

$10-$24.99 $3.75 

$25 - $49.99 $4.50 

$50 - $99 99 $6.50 

OVER $100 $8.00 


MAIL ORDERS 

P.O. Box 185 Concord 2137 

ROAD FREIGHT ANYWHERE IN 
AUSTRALIA (up to 20kg) $14.00 


MAIL ORDER VIA 0 

FREE CALL - ORDERS ONLY™ 

(008) 022 888 
HOTLINE (02) 743 6144 



ADELAIDE SA 


194 Wright St (Cnr. Selby St) Ph: (08) 231 7355 

Fax (08) 231 7314 Mon-Fri 9 -5.30 Fri 8.30 Sat 9-12pm 
144 Logan Rd Ph:(07) 393 0777 Fax:(07) 393 0045 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 
266 Sydney Rd Ph:(03) 384 1811 Fax:(03) 384 0061 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 4pm 
MELBOURNE CITY Shop 2,45 A'Beckett St City Ph:(03) 663 2030 Fax:(03) 
663 1198 Mon-Fri 9-5.30 Fri 8.30 Sat 9 - 2 Sun 10 - 4pm 
887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd 
Ph: (03) 547 1022 Fax:(03) 547 1046 Mon-Fri 9-5.30 
Fri8.30 Sat9-2 

129 York St. Ph:(02) 267 1614 Fax(02) 267 1951 
Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 


BURANDA QLD 
COBURG VIC 


SPRINGVALE VIC 


SYDNEY - CITY 


BANKSTOWN 363 Hume Hwy Cnr Meredith St Ph:(02) 709 2822 Fax:(02)709 
2007 Mon-Fri 9 - 5.30 Thurs 8.30pm Sat 9 - 4 - Sun 10 - 4pm 
GORE HILL 188 Pacific Hwy (Cnr. Bellevue Ave) Ph:(02) 439 4799 Fax:(02) 
439 4895 Mon-Fri 9-5.30 Thurs 8 30 Sat 9-4pm Sun 10-4pm 
PARRAMATTA 355 Church St (Cnr Victoria Rd) Ph:(02) 683 3377 
Fax:(02) 683 3628 Mon-Fri 9-5.30 Thurs 8.30pm 
Sat 9-4pm Sun 10am-4pm 

PENRITH 199 High St Ph (047) 21 8337 Fax:(047) 21 8935 

Mon-Fri 9-5.30 Thurs 8 30 - Sat 9-4pm Sun 10-4pm 
RHODES 6 Leeds St Ph (02) 743 5222 Fax: (02) 743 2066 
Mon-Fri 9 -5.30 
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Experimenting 
with Electronics 


by PETER PHILLIPS 



Enhancing stereo sound 


We experiment with stereo sound processing this month. Using just a handful of components and 
a low cost operational amplifier 1C, we show two ways to broaden the stereo image from closely 
spaced speakers. 



Since taking over this section of the 
magazine, I have set myself the task of 
providing interesting and inexpensive 
experimental designs suited to both 
beginners and professionals. 

This month I’ve chosen audio, as 
most readers of this column will have an 
interest in sound. All you’ll need for th 
circuits I’m describing are a stereo sys¬ 
tem you can ‘break into’ (electronically 
speaking), an op-amp or two and a few 
resistors and capacitors. 

I’m describing two circuits that 
do much the same thing — enhance 
the stereo sound from a sound sys¬ 
tem. Let’s start by looking at why you’d 
want to do this, then I’ll explain each 
circuit in turn. 

Stereo enhancing 

When stereo sound is replayed 
through closely-spaced speakers, as in a 
portable ‘ghetto blaster’, the width of 
the sound image is reduced to about that 
of the speaker separation. This means 
you virtually lose the effect of a ‘wide’ 
sound and end up with an almost 
monaural sound. This is only to be ex¬ 
pected of course, as we perceive stereo 


sound by pinpointing the location of 
each sound source that makes up the 
total sound. So if the individual sound 
sources are close together, you can’t ex¬ 
pect to hear a wide sound. 

Manufacturers have long recognised 
this, and quite a few brands of TV sets 
and portable cassette players have some 
sort of stereo enhancement built in. This 
feature might be called ‘spatial stereo’, 
‘wide sound’ or anything that suggests 


A 



Fig.1: Waveform B is Inverted (or 
180 degrees out of phase) with 
waveform A. 


the stereo sound has been fiddled with. 
Purists wouldn’t have a bar of such a 
thing, but then a purist wouldn’t have 
speakers close together! 

Probably the simplest way to fool the 
ear into hearing sound that appears to 
come from all over the place is to con¬ 
nect one speaker in a stereo system so 
it’s out of phase with the other. This 
means its cone moves the opposite way 
to that of the other speaker when the 
same signal is applied to both speakers. 

The effects of this are a reduction in 
the bass content, and a ‘hole in the 
middle’ effect, because there’s no 
centrally placed sound. The volume 
of the low frequencies is reduced be¬ 
cause one speaker cone moves so it can¬ 
cels the other. This is only noticeable 
with low frequencies (below 100Hz), 
as they are usually recorded at equal 
levels on both channels to give the 
sound system the best chance to 
reproduce the bass. Separating low fre¬ 
quency sound is relatively pointless 
anyway, as the ear can’t resolve its loca¬ 
tion, and having both speakers move the 
air mass makes sense. 

However, frequencies over a few 
hundred hertz are fair game for stereo 
separation. A central image is achieved 
by having each speaker produce an 
equal level of sound output, as in a 
mono recording. An off-centre image is 
created by one speaker producing more 
output than the other. 

But if one speaker is phase-reversed, 
the sound placement becomes the op¬ 
posite of what it should be, creating the 
‘hole in the middle’ effect, which con¬ 
fuses the listener. So simple phase inver¬ 
sion of one channel is not the answer, as 
the sound created is neither satisfying 
nor believable. 

However there’s a lesson in this. Ob¬ 
viously if phase inverting one channel 
can create a wider (if confusing) image, 
then fiddling the phase content of the 


80 


ELECTRONICS Australia, June 1994 




























Fig.2: This stereo 
enhancing 
circuit couples 
frequencies 
above 2kHz via 
R1 and Cl to the 
Inverting Input of 
the opposite 
channel. The 
output of each 
channel there¬ 
fore contains 
phase Inverted 
components of 
the other. 


stereo channels must have the potential 
of producing a widening effect. If done 
correctly, the bass content should not be 
affected, and a central image should 
still be present. 


Frequency 
selection 

Phase inversion of 
an electrical signal 
means, in effect, turn¬ 
ing it upside down 
relative to another 
signal. This is shown in Fig.l, where 
waveform B is 180° out of phase with 
waveform A. The phase relationship 
between two waveforms can be 
anywhere between 0° (in phase) through 
180° (exactly out of phase) to 360° 
(back in phase). 

We are only interested in one signal 
being 180° out of phase with another, 
and this can be achieved with an op- 
amp. However, we don’t want the bass 
signals to be affected, so one way is to 
use a frequency selective network to 
make sure only the higher frequencies 
are modified. 

The first of our two circuits is 
shown in Fig.2. As you can see, it’s 
pretty simple, and can be powered 
from a single 6V to 12V battery. Its 
operation is quite cunning, and is based 
around R1 and Cl. There are basically 
two modes of operation: when Cl is an 
open-circuit and when it’s a short-cir¬ 
cuit. Let me explain... 

A capacitor has the property of 
capacitive reactance, which is its 
‘resistance’ to AC. Capacitive reactance 
decreases as the frequency increases, 
which means high frequencies are 
passed through more easily than low 
frequencies. The equation to find 
capacitive reactance (Xc) is l/(6.28fQ, 


where f is the frequency in hertz, and C 
the capacitance in farads. 

The value of Cl in Fig.2 is 47nF, so 
its capacitive reactance at 200Hz is 


around 16.9k ohms. At 2kHz its capaci¬ 
tive reactance is 1.69k ohms and at 
20kHz it’s only 169 ohms. As far as the 
operation of the circuit is concerned, Cl 
can be regarded as an open-circuit at 


200Hz, and a short-circuit for frequen¬ 
cies above about 2kHz. That’s not strict¬ 
ly true as you can see, but it’s a 
reasonable approximation to make here. 

Now let’s regard the circuit as having 
only one input signal, say to the left 
channel. This signal will appear at the 
output of A1 with the same phase as the 
input. In fact, it will also be about the 
same amplitude, as A1 is now behaving 
as a low gain, non-inverting amplifier. 

If this signal is at 200Hz, Cl is an 
open-circuit (virtually) and the total 
resistance between the amplifiers is R1 
+ R2 or around 680k. Therefore, very 
little of the output of A1 gets coupled to 
A2. But if the frequency of the input to 
A1 is increased, more of this signal gets 
coupled to the inverting input of A2 (pin 
6). In fact, about 40% of the output of 
A1 is coupled to A2 for frequencies 
above about 2kHz. 

Because this signal is applied to the 
inverting input of A2, it appears at the 
output of A2 but 
180° out of phase 
with the signal at 
the output of Al. 
So, a signal at 
one input of the 
circuit is appear¬ 
ing at both out¬ 
puts, with one 
output phase- 
reversed to the other. As well, the phase- 
reversed output is about 40% the level 
of the other. 

The same theory applies to a signal 
applied to the right channel. Again a 



Flg.3: This diagram 
shows the effect 

V\ A 

A 


on the stereo Image 



x'^-Without 

caused by the 



^With 

circuit of Fig.2. 
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portion of the output of A2 is fed to the 
inverting input of Al, giving a phase- 
reversed signal at its output, about 40% 
the level of the output at A2. 

When signals are applied to both in¬ 
puts, as is the normal case, ‘cross¬ 
pollination’ between channels will occur 
both ways, giving two output signals 
that contain phase-reversed components 
of the other channel. 

Notice that the bass signal hasn’t been 
transferred between channels, so there’s 
no loss of bass. However, the treble con¬ 
tent will be slightly higher as there is 
now more of it in the total signal. 

If you have an audio oscillator, try 
connecting it to one input of the circuit, 
with the outputs of the circuit connected 
to a stereo audio amplifier. You’ll find 
that as you increase the frequency of the 
input signal above say 200Hz, the out¬ 
put of the channel not otherwise receiv¬ 
ing a signal will increase. As well, 
you’ll hear a ‘hole in the middle’ effect, 
because the two signals you are listen¬ 
ing to are out of phase. 

The subjective effect 

There’s an old saying in the audio 
industry — never mind the instru¬ 
ments, what does the ear tell you! The 
human ear is particularly good at dis¬ 
cerning differences, though it’s not 
much good at measurement. So the ear 
can’t measure the sound spread, but it 
can hear it. 

You’ll notice the difference in the 
stereo image caused by this circuit 
mainly when the speakers are close 
together. The effect the circuit has is 
shown in Fig.3, which shows not to ex¬ 
pect a mind blowing spaced-out sound, 
although you’ll hear the effect quite 
clearly on an A-B test. The difference 



Fig.5: Connect either of the enhancing 
circuits Into an audio sound system as 
shown here. 


will also depend on the type of 
music — as being frequency conscious, 
it can only respond if the frequency con¬ 
tent is available. 

If you make R1 variable, you can 
change the effect the circuit has on the 
sound, although decreasing R1 to zero 
will cause distortion and a gross in¬ 
crease in the treble content The change 
in the sound separation is not dramatic 



Fig.6: This speaker arrangement, when 
used with a stereo enhancer gives 
Improved sound separation and 
Increases bass. The side speakers can 
be smaller than the front speakers. 


for variations in the value of Rl. Now to 
the next circuit 

Matrixing 

The next circuit, shown in Fig.4, uses 
a more mathematical approach. 
Amplifier Al is a non-inverting 
amplifier with a gain of two, and the 
signal at its output is therefore 2R. 
Amplifier A2 is an inverting amplifier, 
also with a gain of two, producing -2L 
at its output. The minus sign means 
180° out of phase, so the output is there¬ 
fore inverted compared to the input 
Amplifiers A3 and A4 are both wired 
as summing amplifiers, and receive two 
inputs each. If the value of R8 is as¬ 
sumed to equal that of R5, the output of 
A3 is -(2R - L). This sign cancels to 
(-2R + L). This is because the signal 
from Al (2R) is amplified by one, with 
the output of A2 (-2L) amplified by 0.5. 
In fact, the value of R8 has been chosen 
to produce an overall gain reduction to 
maintain a subjective volume level of 
unity. Similarly, A4 produces the output 
signal -(-2L + R), which sign cancels to 
(2L - R). Notice that the two com¬ 
ponents in each output signal are out of 
phase to each other. 

If a mono signal is applied to the cir¬ 
cuit, the effect on the sound will be the 
same as having one speaker reversed, as 
the right channel output will be -R, and 
the left channel will be +R (as L = R, for 
a mono signal). 

But when a stereo signal is applied, 
the matrixing will cause all kinds of ef¬ 
fects. Because the circuit is not frequen¬ 
cy dependent, the bass sound will be 
reduced. However, the apparent width 
of the sound is greatly increased, and is 
very noticeable. 

Amplifier Al is not essential to the 
operation of the circuit, as the R input 
could have been connected directly to 



The front panel design (left) can be used with either circuit. The PCS pattern on the right for the circuit of Fla.4 is shown 
actual size for those who can brew their own. 
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A3, via R5. The value of R5 would need 
to be reduced by half to retain the gain 
of two. However, doing this would 
cause the input resistance of each chan¬ 
nel to be different, and as the IC has 
four op-amps anyway, why not use it 
The input resistance of each channel is 
220k, which is high enough to prevent 
any significant loading effects. 

The power supply 

You’ll notice that both of the circuits 
we’ve described use the same power 
supply arrangement. Op amps usually 
need a dual polarity power supply, 
which normally means two batteries if 
the circuit is battery powered. In these 
circuits, the dual polarity supply is 
simulated by the two 3.3k resistors. It 
works on the assumption that the current 
values from both the positive and nega¬ 
tive supplies are equal, which is the case 
for these circuits. The common line is 
the junction of the potential divider 
formed by these resistors. 

Because the supply voltage from a 9V 
battery means the positive and negative 
supplies to the op-amp are 4.5V, the out¬ 
put voltage swing of the circuit is 
limited to around 6V peak-peak for a 9V 
supply. However, this should be more 
than adequate for most applications. 

The switch in Fig.4 switches the sig¬ 
nal either directly from inputs to 
outputs, or from die inputs, via the 
enhancer then to the outputs. It also 
turns on the power to the circuit 
when the enhance position is selected. 
This arrangement can also be used 
in Fig.2. You need a three-pole, double¬ 
throw switch (toggle, wafer or slide 
switch) for this. 

In practice 

The first circuit was tested by 
building it on a breadboard and connect¬ 
ing it to a power amplifier. It’s simple 
enough to build on strip board, or even 
on matrix board. 

The second circuit has a printed cir¬ 
cuit board and is a project I 
developed some time ago. It originally 
appeared in the October 1988 issue of 
Electronics Today, and is repeated here 
as it is ideal for this column. Incidental¬ 
ly, the circuit description in ETI has a 
few minor errors. 

Again this circuit is simple enough to 
build on strip board, but I’ve included 
the PCB design and layout if you can 
make your own board. However, the 
switch used in the prototype may be 
hard to find now. Any equivalent switch 
will do, except it may not fit the PCB 
design. Connect it with short leads to 
the board. 


This unit is shown in the lead picture, 
in front of my daughter’s tape recorder. 
It was built inside a small plastic box 
(28 x 54 x 83mm). 

The PCB was held to the metal lid of 
the box by screws through the switch, 
with a label over the lid to cover the 
screws. The input leads (shielded cable) 
were fitted with RCA line sockets, with 
RCA line plugs on the output leads (also 
shielded cable). 

To use either circuit, connect it be¬ 
tween the signal source and the 


PARTS LIST 
Circuit 1 
Resistors 
All 1/4W, 5% 

R1 10k 

R2 680k 

R3.4 6.8k 

R5,6 3.3k 

Capacitors 

Cl 47nF polyester 

C2,3 47uF 16V electrolytic 

Semiconductors 

IC 1 TL072 dual op amp 

Miscellaneous 

Battery (6V to 12V) and battery dip; strip 
board or matrix board; shielded lead; 
8-pin IC socket; hookup wire to suit. 

Circuit 2 

Resistors 

All 1/4W, 5% 

R1-3,5,7,9 220k 

R4,6 470k 

R8.10 150k 

R11.12 3.3k 

Capacitors 

C2,3 47uF 16V electrolytic 

Semiconductors 

IC1 TL074 quad op amp 

Miscellaneous 

3PDT switch (the PCB design was for a 
4PDT switch, DSE cat. no S-1301, 
probably no longer available); PCB, strip 
board or matrix board; shielded lead; 8- 
pin IC socket; hookup wire to suit. 


amplifier normally connected to the 
source, as in Fig.5. If you want to in¬ 
tegrate it with a portable tape-radio unit, 
connect it between the output of the sig¬ 
nal select switch and the amplifier in the 
unit. That is, cut the lead (or PCB track) 
from the common terminal of this 
switch and connect the enhancer in 
series. Naturally there should be two 
outputs from the switch; the left and 
right channels. 

You can increase the separation effect, 
and also improve the bass response by 
using a speaker arrangement like that 
shown in Fig.6. For example, if you 
have a mono TV set and a stereo VCR, 
arrange the additional speakers inside 
the TV cabinet as shown. The advantage 
is that people anywhere in the room will 
hear the sound in stereo. Obviously a 
stereo power amplifier is needed to 
drive the speakers, with the enhance cir¬ 
cuit between the VCR output and the 
input to the amplifier. 

So which circuit is best? The first 
doesn’t give the width of separation as 
the second, but the bass response is not 
affected. As well, a mono signal is not 
affected by the first circuit, where it is 
totally destroyed with the second. 

Although the stereo separation effect 
is reduced, you could try reversing the 
phase of one speaker when you use 
the second circuit This will improve 
the bass and correct the central image, 
but the stereo spread won’t be quite 
as effective. 

You might also try building both cir¬ 
cuits and connecting them in series. By 
switching each circuit individually, you 
can get a number of effects that best suit 
the sound. 

Either way, there’s enough ideas here 
for you to experiment with, all for the 
cost of few bits. Have fun! ❖ 
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with MAJOR AL YOUNGER ( usar, Ret ) 


Rolling your own analyser ; with ‘Visual Designer’ 

I am still getting letters on the December article, about using a PC to analyse and display ECU 
data, for speedy fault diagnosis. Here’s the low-down on doing this using Visual Designer, a PC 
Data Acquisition/Analysis/Display/Control package which lets you achieve what’s needed without 
having to get yourself a diploma in computer programming. 


To use a PC for diagnosing faults in a 
modern car, the name of the game is 
data acquisition. You need a PC, the 
right interfacing hardware (data acquisi¬ 
tion boards) and of course a program to 
let you change things (control), look at 
how the system responds (acquisition), 
and then work out what the car’s system 
is telling you (analysis and presentation). 

There are many companies in this 
general data acquisition business, 
mostly supporting the industrial or 
manufacturing sectors. Their products 
are all ‘off the shelf’ general purpose 
items, but in theory at least they should 
be capable of being adapted for auto¬ 
motive use. All that’s really required is 
physical access to the auto’s computer 
(the right interfacing cards and cables), 
plus a software package that lets you do 
what’s needed without a lot of high- 
powered programming. 

The interfacing cards are now fairly 
readily available, although they’re not 
particularly cheap. 

On the software side, perhaps the most 
promising developments are the recent 
appearance of new Windows- based or 
‘Windows like’ packages for data acqui¬ 
sition, which let you ‘program’ by virtu¬ 
ally drawing the system you want as a 
schematic, right on the computer screen. 
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To see what can be done using this 
approach, I decided to try out a package 
called Visual Designer , chosen at ran¬ 
dom from an advertisement in EA. So I 
simply called the company which adver¬ 
tised it (Kenelec), and they kindly sent 
me a review package containing three 
demo disks and a few kilos of manuals. 

Visual Designer 

Produced by a firm in Tucson, Arizona 
called Intelligent Instrumentation (part 
of Burr-Brown), Visual Designer works 
in the Windows environment, as a pow¬ 
erful, easy-to-use application generator 
for PC based data acquisition, test, 
measurement and control. It lets you 
‘create’ application software customised 
for your own requirements? No other 
programs are required, nor do you have 
to master a programming language to 
make it work. 

Basically it allows you to capture, re¬ 
cord, manipulate, analyse, display, out¬ 
put data and control devices. 
Software-emulated ‘display devices’ 
available include chart recorders, panel 
meters, oscilloscopes, spectrum analys¬ 
ers and more. 

To use Visual Designer , you need a PC 
with a mouse, a data acquisition board, 
an interface box and software (Fig.l). 


The basic system requirements to run the 
package are: 

• IBM-compatible 80386DX/80486 PC 

• 10MB free hard disk space 

• VGA graphics 

• Microsoft Windows 3.1 

• 4MB minimum RAM (8MB preferred) 

• A Windows- supported printer 

Visual Designer is designed to work 
with a range of PC data acquisition 
boards which Intelligent Instrumentation 
also markets. For our kind of auto diag¬ 
nostic work, where a total of 64 analog 
channels is required, you need a PC- 
20098C (PC98C) Multifunction Board 
and two ‘piggyback’ PC20031M 
(PC3IM) Multiplexer Boards. The 
PC98C is inserted into a slot in the PC’s 
MicroChannel bus, while the PC31M’s 
plug into the PC98C. You must write 
down the main board designation, in this 
case the PC98C, as the program will ask 
for board identification. 

To facilitate making the physical con¬ 
nections between computer board’s I/O 
channels and those of the car computer, 
you need an interface box. A traditional 
‘breakout box’ (BOB) could probably be 
modified for this purpose, with a con¬ 
nector system which allows hooking-up 
the PC to many different car systems. 

How it works 

Now many of you EA readers may 
have built one of the magazine’s con¬ 
struction projects which turn your PC 
into a waveform generator, digital stor¬ 
age scope or whatever. Well, this setup 
works the same way, only more so. Its 
combination pf hardware and software 
gives you a precision voltmeter (analog 
or digital), a complex waveform gener¬ 
ator, a CRO (cathode ray oscilloscope) 
or a spectrum analyser. You can even de¬ 
sign your own custom type of tester. 
When it’s not in use testing cars, you 



Fig. 1: Visual Designer helps get your PC communicating with a car computer. 




















































Fig.2: Visual Designer’s opening screen. 
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Fig. 3: Starting to draw a schematic, by adding I/O blocks. 



Fig.4: Three analog input blocks in place on the schematic. 



Fig.5: Now we begin to add readout device blocks... 


can use it to control your home or work¬ 
shop security alarm system. 

But let’s see how easy it is to use. The 
demo program requires just over six 
megabytes of space on the hard disk 
(HD) drive. The program is installed in 
the Windows environment, simply by 
putting disk 1 in your floppy drive A (or 
B), then clicking on ‘RUN’ in the Pro¬ 
gram Manager File menu, and typing 
‘A: (or B:) install.exe’. The program is 
installed as a temporary directory on the 
HD drive. This allows you to completely 
delete the program without leaving files 
or corrupting your INI files. As the pro¬ 
gram is installed it’s pretty dramatic, as 
all the component files are graphically 
displayed as they’re installed. 

Starting it up 

After it’s installed, you just double¬ 
click on the Visual Designer Demo/Dia¬ 
gram icon and you’re off and running. 
When the program is ready to go, it 
looks like Fig.2. 


To start building your diagnostic sys¬ 
tem, you just go to BLOCKS, on the top 
menu line, click on it with your mouse, 
and pull down to I/O. This gives you a 
second menu (Fig.3), from which you 
can select the type of block you want — 
say Analoglnput. If you do this three 
times, you’ll have something like Fig.4. 

Now let’s provide some readout de¬ 
vices. Click on BLOCKS again, and this 
time select USERINTF. This gets you 
another secondary menu (Fig.5), from 
which you can select say an Analog Me¬ 
ter, a Bargraph and a Panel. 

With this done, the next step is to tell 
Visual Designer how we want to inter¬ 
connect each I/O channel to one of the 
readout devices. To do this, we must 
click on the ‘arrow’ button (second from 
the left) on the top tool bar (underneath 
the menu line, Fig.2), then drag a line 
from say the Analoglnput 1 icon to the 
Analog Meter 1 icon. When you release 
the mouse button, the screen changes to 
a dialog box (Fig.6). 


At this point you select the informa¬ 
tion which describes the input device, 
readout device and type of connection 
between them, and then click on the 
‘OK’ button. The schematic will re-ap- 
pear on the screen, with a solid arrow 
between the icons. This procedure is re¬ 
peated to make all of your ‘connections’. 

To save your ‘program’ you click on 
the ‘panel arrow’ button, select a name, 
then save (to run the program it must 
first be saved). Then you click the arrow 
again. The program will promptly load 
and run. If there’s an error the program 
will let you know by listing the error. 

That’s the basic way Visual Designer 
is used, to build a data acquisition/analy¬ 
sis system for this kind of work. So if 
you really want to know what the car 
computer is up to, you can go wild. For 
example we can read data from all the 
car computer pin-outs, display it and 
save it. Or we can generate our own test¬ 
ing signals, feed them out to the com¬ 
puter and watch how it reacts. 
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Let’s take a look at some selections 
that are possible. 

Fig.7 shows a simple Visual Designer 
setup for testing individual sensors. The 
specification data used for comparison 
can either be factory specs, or from tests 
you’ve made on actual sensors pre¬ 
viously. This data is used as a reference, 
against which the program compares the 
output of our selected sensor. 

It’s easy to add ‘bells and whistles’ as 
you can see, to activate an alarm if the 
sensor output is too high or too low, or 
produce a ‘beep’ and show a ‘PASS’ in¬ 
dication if it’s within specs. 

Similarly Fig.8 illustrates a setup for 
recording ECU system data — say vac¬ 
uum, throttle position and RPM, and 
then playing them back and displaying 
them on ‘meters’ on the screen. As long 
as the data in each case is within the 
channel range specifications, we can 
read it, record it and play it back at a 
later time. 


Getting a display 

To illustrate how one of these sche¬ 
matic diagrams turns into a panel display 
when your program is running, look first 
at the diagram of Fig.9. Say this is our 
system diagram, and we’ve decided that 
it’s workable. 

All that is needed now is to click on 
the arrow tool button, which converts 
the diagram to a flowcode, and saves it. 
Then clicking on the arrow tool again 
RUNs the saved program, and you get a 
screen like Fig. 10. This is in fact the 
graphic representation of the system we 
defined in Fig.9. 

Visual Designer's test instruments are 
not only displayable, but controllable us¬ 
ing the mouse. For example Fig. 11 and 
Fig. 12 show the schematic and display 
for a system with a Scope and a Spec¬ 
trum Analyser, both of which can be ‘ad¬ 
justed’ in operation using our mouse. 

As well as letting us look at data in our 
car ECU system, Visual Designer also 
has system control functions which will 
lend themselves to simulating the output 



Fig.6: Adding the block connections. 

from certain car sensors. A temperature 
sensor or exhaust gas oxygen sensor 
simulation is easy, since these sensor 
just produce an analog voltage. But sen¬ 
sors that output frequency, duty cycle or 
precise pulses could also be simulated, 
with very little effort. 

Very flexible 

After trying out the demo version of 
this package, my impression is that with 
a little innovation in terms of hardware 
interfacing, it could be made to test just 
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Fig.7: A simple Visual Designer setup for sensor testing. 



Fig.8: A setup for recording ECU data and replaying it. 



Fig.9: The schematic fora diagnostic system... 



Fig. 10: ...And the panel display it produces, when it runs. 
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Fig. 11: The schematic for a demo measuring system with a 
scope and a spectrum analyser. 

about everything on the car — including 
the ignition system. All you’d need to do 
is drop the signal voltages to a safe level, 
so as not to damage the boards. 

Incidentally, some caution has to be 
taken when interfacing your PC to the 
car computer. Some circuits have high 
voltage components, spikes, etc., that 
may damage the PC’s data acquisition 
boards. Take special care with any cir¬ 
cuit with an inductor in it; these will al¬ 
most always have spikes, and must be 
conditioned properly. 

By the way, you’ll notice that I haven’t 
gone into the data acquisition board 
specifications, other than to state their 
capacity in terms of I/O lines. That’s be¬ 
cause in most cases their sampling rates, 
resolution, etc., are so high they’re al¬ 
most ‘overkill’ when you’re working 
with an automobile system that operates 
in the milliseconds range. 

Summary 

I don’t know about you readers, but I 
always read software books last — that 
is, when I’m in trouble. Mostly I just 
browse quickly through the books, no¬ 
ticing any particular cautions. With Vis¬ 
ual Designer I just started in pulling 
down menues and having a go at it. 

I did have some trouble generating 
suitable programs for testing. One prob¬ 
lem, and it’s not mentioned in the book 
as far as I can see, is if you want to label 
a schematic Block, you have to select 
and highlight it using the mouse, and 
just start typing. I had to call Kenelec’s 
Sydney representative to find this out. 

But the technical support is on the supe¬ 
rior side, as all my calls were answered 
within the hour, even when the rep was 
out of town. 

Basically, though, with Visual De¬ 
signer the path to designing a test setup 



Fig. 12: The display produced by the schematic of Fig.11 , 
when it is running. Sorry about that outdated EA logo! 


involves just three easy steps: (1) Select, 
(2) Connect and (3) Manipulation (Ac¬ 
quire, Record, Analyse, Process, Display 
and Control). I’m sure a lot of you EA 
readers would therefore find it a practi¬ 
cal way to use their PC for testing cars, 
given the right interfacing hardware. 

What’s it all cost, though? Well, at pre¬ 
sent the Visual Designer software pack¬ 
age costs $1160. The matching 
Intelligent Instrumentation main board 
chosen, PC200098C, and the two ‘pig¬ 
gyback’ boards (PC200031M), will cost 
you just under $3000 more. 

This setup covers 64 channels, which 
on many vehicles is an overkill. But of 
course many autotechs want a system 
that can check all the pins on a connec¬ 
tor, even though all may not be used on 
all applications. 

For more information on both Visual 
Designer and the Intelligent Instrumen¬ 
tation I/O cards, please contact Kenelec 
at Unit 1, 163-173 McEvoy Street, Alex¬ 
andria 2015; phone (02) 550 5133 or fax 


(02) 550 1080. They also have a head 
office in Melbourne, at 2 Apollo Court, 
Blackburn 3130; call (03) 878 2700 or 
(008) 335 245, or fax (03) 878 0824. 

Correction 

In my review of the DEFIA handheld 
test instrument, in the April issue, I 
stated in the summary that the DEFIA 
would not read all IPWs (injector pulse 
widths) correctly. 

This is not correct. I was told (after 
publication) this was only true of a few 
first units, which were returned for fac¬ 
tory upgrade at no charge to the cus¬ 
tomer. I understand that other 
competitive units on the market may 
have trouble reading IPW, but not the 
DEFIA. Sorry for the mistake. 

Incidentally I have also received let¬ 
ters asking about the power transformer 
I used for my Add-on Amplifier for Sur¬ 
round Sound construction project. I used 
an Antrim F2014 160VA 18VX2 trans¬ 
former, from Harbuch Electronics. ♦> 


THANK GOD 
FOR THE 
SALVOS 



pay high price for your 
excess/obsolete 
components. We accept 
ICS, transistors, capacitors, 
connectors etc. etc 

Yuga 

Enterprise 
Electronics 

706, Sms OM3 #03-00, Shun Li Industrial Complex 
Singapore 143a Tel: 741-0300 Fax: 749-1048 
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Altronics Commitment to Quality 

Our customers throughout Australia are constantly amazed at our efficiency 
and quality products. With services like a minimum 6 month warranty on all 
products, overnight jet courier service (to capital cities and suburbs) and the 
recent installation of a computerised mail order system, ALTRONICS is 
setting standards for others to follow. I invite you to try our fast mail-order 
service. Just phone your order on 1-800 999 007 by 4.00pm EST and in most 
cases we can deliver to your door step the next working day! 

Regards Jack O'Donnell 


Stepper Motor 
Controller Kit for 
PC's 



(See SC Jan '94) 
r Stepper motors are very 
^useful devices. From robot¬ 
ics to disc drives, they are used widely. The 
article supplied describes stepper motor 
types, how to identify, connect and drive 
them. The kit will work with both uni and 
bi-polar stepper motors. Connects to the 
parallel port of your computer. Requires 
external 12V EXT supply. 

K 2830 $ 39 " 

K 2832 Software to Suit 3.5" Disk $14.95 


Low Cost Digital 
Storage Oscilloscope 
Kit for your PC 



(See EA Jan '93) Thinking that DSOs are 
too expensive? Well think again! This kit 
connects to a standard printer port of an 
IBM compatible and gives you a 60kHz 
bandwidth to sample with. The software 
enables viewing, zooming, and disk access 
of the stored data. 

New document files supplied on the disk 
explain how to modify the kit to make it run 
in real time. Requires a 9V DC supply. 

K 2805 $ 63 ‘ 5 ° 

K 2806 PC 5.25" Disk Software to Suit 
K 2807 PC 3.5" Disk Software to Suit $19 95 


Alphanumeric LCD 
Display Kit 



(See SC May '93) 

This kit makes con¬ 
necting and using an 
alphanumeric display dead easy. If con¬ 
nects to your computer printer port and 
requires a 9V DC supply. Driving notes are 
described in the article and demonstration 
software with source code is available. This 
kit could be used with a single micro chip 
or even as a program debug display. The 
applications are limitless. Only $5 more 
than the cost of the display on it's own! 
Requires 9V DC. 

K 2825 $ 39' 95 

K 2827 3.5" PC Software Disk $14.00 


Megger 
Meter Kit 

(See EA May '89) 

This design of an 
electronic meg-ohm 
meter features a dual 
voltage of 500 and 
1000V with a large 
scale meter. It can 
resolve resistance 
from 1M to 200M 
ohm which is ideal 
for insulation testing 
A must for checking 
earth leakage etc, 

K 2555 NORMALLY $79 00 

This Month Only $ 75 °° 


ALTRONICS 1994 


Retail Catalogue 


If you haven't received yours 
call us on 1-800 999 007 for 
your free copy! 



Colour TV Pattern Generator Kit 

Why Pay $$$ More for an Equivalent 
Commercial Model?? 

(See SC Nov '91) If you repair TV's or moni¬ 
tors you must have one of these. One of the If; 
most important pieces of test equipment for 
TV service is a test pattern generator. With its [| J - 
seven different test patterns including 

• Checkerboard • White raster • Crosshatch 

• Red raster • Dot • Colour bars • Greyscale. It 
will enable you to pin point faults saving time 
and money. As in commercial models this unit 
also features colour bars and grey scales. 

K2710$115'°° 
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Nicad Fast Charger Kit 

(See SC May '94) This kit will allow you to 
charge your nicads in a very short time. 50 
minutes for 600Ah 'AA' and about 100 Minutes 
for 1.2 AH 'C' & 'D' cells. It can be powered 
from your car battery, or any other 12V DC 
source. Can be configured to charge 2 or 4 j 
batteries at a time. Includes a built-in 
timer circuit to prevent over 
charging and utilises a 
switching controller to cre¬ 
ate a high efficiency charge. 

$ 49 " 



K1665 Z 


Charge up to 4 AA Nicads 
in Less than 1 Hour! 
Ideal for Remote Controlled 
Car Enthusiasts etc. 


Universal Pre-Amp Kit 

(See SC April 1994) Do you want to play records 
on your new stereo system but your system 
doesn't have phono inputs? Or boost your microphone to a high¬ 
er output level. This is possible with the latest low-noise univer¬ 
sal preamplifier. The K 5512 pre-amps offers three main configu¬ 
rations:- Phono, tape and microphone. All parts are supplied for 
all three. Its size kept small so to easily fix into existing equip¬ 
ment. The required power supply is ±15 volts which could be 
obtained from the amplifier voltage rails. 

—12 $ 14 " 



Si oS"li 


Calling All Musicians 

Check out these professional looking but easy to build Dl Boxes. DI Boxes enable 
you to run long lengths of cable from a microphone, guitar, or any unbalanced equip¬ 
ment to balanced input mixers or amplifiers, with virtually no induced noise. It does 
this by converting unbalanced lines to balanced. 

Quad DI Box Kit 

(See EA June '91) The K 5555 allows you to j 
use four separate instruments or micro¬ 
phones. The output of the Dl boxes are XI.R 
sockets. This unit also has a 20dB pad switch ' 
so you can use a wide variety of different 
impedance inputs. 

K 5555 $ 79 " 

The Single DI Box Kit 

(See EA Oct '87) This single DI box is made for 
rough treatment. The full metal jacket ensures no 
interference and extends it's life. With professionally | 
printed front panel, your friends wont believe you 
built it yourself. This DI box has the flexibility of 
running on a 9V battery or phantom, power. It also 
has a 15dB pad and a unique earthing system. 

K 5550 $55 °° 


A< ' !,VE PJtttJLm-sxiiw, ur4ir 4 

§ O “" 7 ' ; T-I 


PC Controlled EPROM Programmer Kit 

(See EA Sept '93) Have you ever wanted to experi¬ 
ment with EPROM's but never been able to afford 
the programmer? Then this is the kit for you. It 
will program EPROM's and EEPROM's from 2716 
to 27256 with a read back feature which means you 
can copy existing EPROM's. The kit as standard 
comes with the original software listing. For seri¬ 
ous users we have specially written Menu Driven 
Software that will make handling heaps easier. 

Requires 12V AC 300mA supply. 

K9525$97‘ 50 

K 9526 3.5" PC Software to Suit $19.95 



FREECALL 1 -800 999 007 PERTH (09) 328 1599 















































AUSTRALIA 

WIDE 


* Overnight Delivery 


COMPONENTS 


f 




Ugly, is Only. Skin Deep! 


Stony Broke Speakers by RISBREH 

As featured in SC Magazine June 94. This speaker '-' 

kit is a bit like the Volkswagon; not too pretty to look at but performs superbly. Well 
that's the same as the Stony Broke speakers; pretty ugly but sounds sensational. 
Frankly, the reproduction from these speakers must be heard to 
be believed. They sound simply amazing. Ideal for bookshelf 
speakers, extension speakers or speakers for personal Walkman j 
type systems. Comes supplied in kit form. The kit for each 
speaker consists of two large jiffy 
[boxes, one C 0629 30 Watt driver, | 
one C 3010 tweeter, crossover, inner- 
bond wadding, port tube, spring 
loaded terminals, 6 metres of cable, 
all fixing screws etc. In fact all you 
will need is a tube of silicon or similarl 
to seal the 2 boxes together. The main 1 
speaker holes have been machined, all 1 
you will have to do is drill the mount- 1 
ing holes for the speakers. No special 
tools are required. Basically all you 
will need is a screwdriver, soldering 
iron, drill with 3mm drill bit, cutters etc. 

Even though these are a low cost kit, there 1 
has been a considerable amount of engineer-’ 


ing to achieve the resultant sound! The main 
speaker driver complimented with the tuned 
enclosure exhibits quite amazing bottom end for a 
speaker this size. 

$ 89 95 



C 3200 Only ' 


per pair 


"These have no right to 
sound as good as they do!" 
Leo Simpson, 
Silicon Chip Magazine. 


19 Range Digital 
Multimeter 

After evaluating 30 
or more meters of 
this calibre we 
found the Q 1053 to 
be the best value for 
money by far! 

This 3.5 digit multime¬ 
ter features a 19 posi¬ 
tion, easy to use rotary • 
switch for function andf j 
range position. w 
Includes ' A . U 

AC/DC voltage^ . , aztn g Meter 
check, 10A DC cur-f'° r Under $3 0 r 
rent, resistance, 

diode and a transistor test function. 

This meter offers many of the features of 
much more expensive models but at the 
fraction of the cost. Ideal for the cash 
strapped student, or budding enthusiast! 
Q 1053 Normally $39 95 , 

This Month Only $ 29- 95 



CADIK Micro Jet Gas 
Blow Torch 

Powered by a - 

common dispos- 
able type gas 
lighter, this unique 
blow torch bums at 
1300°C, making it ideal 
for all types of braising 
and heavy duty solder¬ 
ing. 

With it's ergonomic 
design, the Micro Jet can 1 
be ignited and used sim- ! 
ply with one hand. It has | 
an in-built piezo elec¬ 
tronic ignition system 
which ensures easy light¬ 
ing every time. 

Ideal for the workshop, tool box, work 
bench etc. Suitable for Heavy Duty 
Soldering, Braising, Silver Soldering, hob¬ 
bies, Model Construction etc. 

T 2490 $ 29 *" 



3.75 Digit Dual Display Auto AI 
Ranging Digital Multimeter H 0i 

One of the Best Meters We've Ever Stocked! 

This fantastic auto-ranging features minimum and maximum function. 

Memory hold an input for later reference. Continuity and diode check. 

Volts AC with frequency. Capacitance meter. Relative sampling dis¬ 
plays either % or actual value difference of the current input com¬ 
pared to a memorised input. Transistor check for both NPN and 
PNP. Auto power off. Frequency test function. Stop watch, i 
16mm 3.75 digit display with bargraph. 

Please call us or a full specification sheet. f With 2 Digital ^ 

__ w, 

'4 Core Security Cable Bargain 


Professional Series Instrument Cases 

As a result of a massive scoop purchase, 

Altronics can now offer these fantastic 
cases to you at rock bottom prices! 

Lightweight and Compact 

As used in many EA and SC kit projects and by many 
major manufactures Australia wide, these instrument 
cases are moulded from ABS plastic and feature inter¬ 
nal mounting posts, PCB guide rails and ventilation slots. 1 
Attractive textured finish, with removable front and rear 
panels. Complete with rubber feet 
Dimensions - 250W x 190D x 80H mm SGive Your Project that 

H 0482 Light grey * 

H 0483 Black 

Normally $20 85 ea. This Month Only $14 ^ each 



19" Rack Shelving 


Our supplier has sent us a shipment of this cable with a slight imper¬ 
il fection - sometimes the outer sheath is welded to the inner insulation. 
// i^ v \ This doesn't mean the cable can't be used. The conductors are fine, 

“ you just need to strip the insulation off carefully. Each conductor is 14 
^strands of 0.2mm. Complete 200m roll only at this 
price. 

'Save Over a Massive 55^S^ ^ 

Sorry Not Available from | WA0356 Normally $140 


Altronic Resellers l. 


This Month Only 


$60 


H *"ryTirnitecTt 
Quantity. 
Only 30 17 
Jtolls Lew 


Do you have equipment that is not rack mountable. If so you need some of our super strong 
rack shelves. We have placed weights on these shelves of over 15Kg's with no bending or 
buckling. Super strong and superb value. All shelves are black power coated for a long last¬ 
ing finish. Now available - extra deep shelves for multi-play carousel CD players etc. 

H 5352 2 Unit 340mm Deep $ 49 95 

C/4 95 ^ Supplied in Flat-Pacl 

H 5353 3 Unit 340mm Deep 4>54 Form. Assembles in 

H 5363 3 Unit 400mm Deep $ 64' 95 ’ — Minutes!, 

H 5354 4 Unit 340mm Deep $ 59- 95 

H 5364 4 Unit 400mm Deep $ 69 95 



Quality Alarm Systems as Used by Security Companies 


Protect Your Home or Business from Intruders 
with One of these 'State of the Art' 

Burglar Alarm Systems 

Deluxe Security System - Package 1 

Everything you require for your home or office, even the cable! This package 
includes are deluxe S 5485 4 sector alarm panel. It features a user selectable 4 digit pin 
number allowing you to arm and disarm the alarm via the inbuilt digital keypad. 4 inde¬ 
pendent sectors accept almost any type of sensor (Normally 
Open and Normally Closed). Any sector can be individually 
isolated, (e.g. when at home you may want to turn on perimeter 
sensors, allowing movement inside). Includes a 24 hour panic 
and tamper sector. Alarm pre-warning reminds you to disarm 
on entry. Constructed in sturdy steel case with lock. Includes 
easy to follow installation instructions. 

Package 1 Includes: 

• S 5485 Alarm Panel • S 5065 1.2Ah Battery Backup • M 9027 
Plug Pack • C 2015 External Siren • S 5460 Siren Cover • S 5445 
Strobe • 1 x S 5302 PIR Movement Detector • S 5160 Tamper 
Switch • 1 x S 5153 Reed Switch • W 0303 200m 6 Core Cable 




Additional S 5302 
PIR Movement 
Detectors $69.95 





Normal Value o/^S? 90 

This Month Only $450 


----- v jwi -i!y 

Includes FREE Save Over 

- ~ $200 


200m Roll of 6 
Core Cable! 



Economy Security System - Package 2 


This package includes the S 5480 3 sector alarm panel. It features 
an inbuilt keyswitch allowing you to arm and disarm the alarm. 31 
independent sectors accept almost any type of sensor (Normally i 
Open and Normally Closed). Includes a 24 hour panic and tarn- | 
per sector. Constructed in sturdy steel case with lock. Includes 
easy to follow installation instructions. 

Package 2 Includes: 

• S 5480 Alarm Panel • S 5065 1.2Ah Battery Backup • M 9027 
Plug Pack • C 2015 External Siren • S 5460 Siren Cover • S 5445 
Strobe • 1 x S 5302 PIR Movement Detector • S 5160 Tamper 
Switch • 1 x S 5153 Reed Switch • W 0302 200m 4 Core Cable 


Normal Value of$477 90 

This Month Only $350 


Includes FREE 200m 
Roll of 4 Core 
Cable! 



Over $120.00 ^ 


FREECALL 1 -800 999 007 PERTH (09) 328 1599 
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COMPONENTS 


Overnight Delivery 


AUSTRALIA 

WIDE 


Micron 25 Watt 
Soldering Iron with 
De-solder Bulb 



This combo pack makes 
excellent value for the person starting out. 
It gives you a lightweight, economical sol¬ 
dering iron witch is suitable for most elec¬ 
tronic work including a variety of 
car and household jobs. 

This Month Includes Bonus 
T 1245 De-Soldering Bulb & 
a reel of T1200 Solderl ~ 

T 2415 $ 24 ,5 ° 

T 2416 Spare Tip to Suit $2.95 




Heavy Duty 
Soldering Stand 

Heavy duty cast iron base 
with coiled spring holder. 

Suits most popular irons and 
comes complete with sponge for 
cleaning your tip. Makes a great com¬ 
panion for any soldering iron. 

t », o $ 13- 95 



T 1460 


PCB 
Stands 

Have you ever needed 
an extra hand 
when trying to 
build something. 

If so then these 
stands could be 
your answer. With a 
heavy and sturdy base this makes the ideal 
companion for your work bench. 

$ 9 ” 

$ 17' 95 



T1450 PCB Stand 
T1460 PCB Stand with Magnifier 


Premium Quality 
AA Nicad Battery 

Premium grade quality. AA size 
only. 500mA capacity. Great for 
those battery hungry toys, cassette 
players etc. 

$ 9- 95 


S 5107 AA Size I 


Per Pack of 4 


Anti-Static Wrist 
Strap 


■j&g* 

L. Features 

velcro adjustable wrist 
strap which allows full freedom of move¬ 
ment while protecting components from 
static damage. Includes clip to remove lead 
from wrist band if you need to move from 
your work bench. Fantastic for assembly, 
service work and enthusiasts alike! 

T4002$14 50 



Ideal for camping, boating, 
travelling etc. Simply insert the 
batteries and place in direct 
sunlight, eg on your car dashboard. 


Multi-Purpose Solar 
a 0240 $29 95 ^Charger 

Charges 2 
AA, AAA, C 
or D size batter¬ 
ies at the 
same time. 
Will charge 
in 10 to 14 
hours with full sun¬ 
light. 

^Charge Your Batteries 
Free From the Sun! 

AA Solar Charger 

Charges up to 4 
AA Nicads 
by sim¬ 
ply plac- i 
ing in the I 
sunlight. 

Will 

charge 1 battery in 
2 to 3 hours, 2 batteries in 4 to 
6 hours, 3 batteries in 7 to 10 hours and 4 
batteries in 10 to 14 hours with full sunlight. 

A 0230 $ 14' 95 


Outstanding 
REDBACK 
Performance 6.5" 
Carbon Fibre 
Speaker 

This superbly con¬ 
structed speaker is 
comparable with 
many European 
"name brand" types 
and utilises materials 
that offer many 
advantages over 
conventional 
speakers, 
namely out¬ 
standing perfor¬ 
mance in the low , 
to mid frequency 
range, improved voice coil and lower dis¬ 
tortion characteristics. 

30W RMS 70W max. 

Impedance:.8 Ohm 

Res. Freq.:.65Hz 

Sensitivity:.97dB/W (0.5m) 

C 3034 Normally $79 95 each, 

$ 130 °° 



This Month Only Z 


per pair 


Wet Type Floppy 
Disk Cleaners 



with our floppy disk cleaners. 

D1807 3.5" Kit $4' 50 


D 1809 5.25" Kit 


Deluxe Utility 
Enclosures 

This professional 
series features 
solid ABS screw- 
together construc¬ 
tion, internal PCB 
guides and an attractive rounded finish. 
Larger sizes include stick on rubber feet and 
brass screw inserts. 

$ ff «$ 3- 95 



H 0217 120w x 60d x 40h mm 3 


H 0219 150w x 80d x 45h mm 


$5- 


.95 



High Grade Single Conductor Cable As Used by 
Manufactures Australia Wide! 

Light Duty Hookup 


Single conductor. Tinned. 7 strands of 0.16mm. 

W 0250 Red W 0254 Yellow 

W 0251 Black W 0255 Green 

W 0252 Brown W 0256 Blue 
W 0253 Orange W 0257 White 

Normally $10 00 per 100m roll, This Month Only $8 °° per 100m roll 
OR Buy 4 Rolls for $30 in Any Colour of Your Choice 

Medium Hookup Wire 

Single conductor. Tinned. 14 strands of 0.20mm. 

W 0260 Red W 0261 Black 

W 0262 Brown W 0263 Green 
W 0265 Blue W 0268 White 

Normally $20 00 per 100m roll, This Month Only $16 50 per 100m roll 
OR Buy 4 Rolls for $60 in Any Colour of Your Choice 



174 Roe St. Perth W.A. 6000 
Phone (09) 328 1599, Fax (09) 328 3487 
MAIL ORDERS C/- P.O. Box 8350 

Perth Business Centre, W.A. 6849 


HEAVY HEAVY SERVICL-A11 orders of lOkgs or more must travel Express Road—Please 
allow up to 7 days for delivery. $12.00 to lOkgs. $15.00 over lOkgs. 

INSURANCE-As with virtually every other Australian supplier, we send goods at con¬ 
signees risk. Should you require comprehensive insurance cover against loss or damage 
please add $1.00 per $100 of order value (minimum charge $1). When phone ordering 
please request "Insurance". 

TOLL FREE PHONE ORDER- Bankcard, Visa, Mastercard Holders can phone order toll 
free up to 4pm Eastern Standard Time. Remember with our Overnight Jetservice we deliv¬ 
er next day. 

ALTRONICS RESELLERS Chances are there is an Altronic Reseller right near you—check this list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted 
with a • These dealers generally carry a comprehensive range of Altronic products and kits or will order any required item for you. 


STANDARD DELIVERY Sc PACKING CHARGE -$4.00 to 500gms, $5.50 500gms-l kg, 
$8.00 lkg-5kg. Where possible we process your order the day received and despatch via 
Australia Post. Allow approx 9 days from day you post order to when you receive goods. 
OVERNIGHT JETSERVICE -Up to 3kg is $10.00, 3kg to 5kg is $18.00—We will process 
your order the day received (if placed before 2.00PM WST) and despatched for delivery the 
next day. Country areas please allow an additional 24-48 hours. 


WA - COUNTRY 
ALBANY BP Electronics • 

Micro Electronics 
BUNBURY Micro Electronics 

ESPERANCE Esperance Comm. 

MANDURAH Forum Electronics 

PORT HEDLAND Ivan Tomek Electronics 
ROCKINGHAM TV Joe s 

NX 

ALICE SPRINGS 
DARWIN 
VIC - CITY 


BORONIA 

CHELTENHAM 

CLAYTON 

CROYDON 

FOOTSCRAY 

PRESTON 


Farmer Electronics 
Ventronics 

All Electronic Comp. 
TECS# 

Ray Cross Electronics • 
Talking Electronics 
TECS# 

Truscott Electronics • 
G.B. Telespares 
Preston Electronics • 


(098)412681 
(098)412077 
(097)216222 
(090)713344 
(09)5813466 
(091) 732531 
(09)5271806 

(089) 522388 
(089) 853 622 

(03)6623506 
(03)6706474 
(03)7622422 
(03)5842386 
(03)5629501 
(03)7233860 
(03)3266035 
(03)4840191 


COUNTRY 

BAIRNSDALE 

BALLARAT 

BENDIGO 

MILDURA 

SHEPPARTON 


LH & LM Crawford 
Ballarat Electronics 
Sumner Electronics 
Pullman Auto 
Truscott Electronics • 
Andrew Guyatt Elect. 


WARRNAMBOOL Koroit Electronics 
QLD - CITY 

Delsound PL# 
E.C.Q. 


ENFIELD 

(051)525677 FINDON 
(053)311947 
(054)431977 
(050)232882 
(050)238138 
(058)219497 


HOLDEN HILL 

LONSDALE 

SALISBURY 

COUNTRY 


NEWSTEAD 
WEST END 
WOODRIDGE 
COUNTRY 
GLADSTONE 


B.A.S. Audiotronics 
David Hall Elect.# 


(055)627417 WHYALLA 

TA.S 

(07)8396155 
(07)2541153 
(07) 8447566 
(07) 8082777 


Gladstone Elect. Services 
Electronic Enterprises 
MAROOCHYDORE Mals Electronics • 
TOWNSVILLE Super Solex • 

SA - CITY 

Force Electronics • 
BRIGHTON Force Electronics • 


(08)3496340 
(08)3471188 
(08) 2617088 
(08)3260901 
(08) 2830755 

(086)454764 

(002) 342233 
(003)316533 

(02)2671385 
(02) 6097218 

(066) 525684 

NEWCASTLE Novocastrian Elect.Supplies(049) 621358 

WARNERS BAY Vilec Distributors (049) 566792 

WOLLONGONG Newtek Electronics • (042) 271620 

Vimcom Electronics (042) 284400 


Aztronics # 

Force Electronics • 
Force Electronics • 
Force Electronics • 
Force Electronics • 

Eyre Electronics 

George Harvey • 
George Harvey • 


HOBART 
LAUNCESTON 
NSW - CITY 

David Reid Elect. I 
SMITHFIELD Chantronics 
COUNTRY 


(079)724459 
(079)726660 

(074) 436119 COFFS HARBOURCoffs Habour Elect. 
(077)724466 -- “ 1 

(08)2125505 
(08)3770512 


FREECALL 1 -800 999 007 PERTH (09) 328 1599 























































Construction Project 



UPGRADE FOR 
THE ROMLOADER 


Is the ROMLoader EPROM Emulator’s memory capacity too small for you? Do you write in a high 
level language and need lots of program memory? Then this ROMLoader upgrade is for you. 

by PETER BAXTER 


Ever since the ROMLoader EPROM 
Emulator project was published in 
Electronics Australia for January/ 
February 1992, I’ve had people re¬ 
questing me to enlarge its memory 


capacity. I’ve finally done it! (Editor: 
There's been a delay in publishing this 
article, unfortunately, due to limited 
magazine space...) 

Originally, I thought that most hob¬ 


byists wouldn’t need more than 64K of 
memory. I soon found out how 
wrong I was. There are many 
people out there writing software in 
high level languages, which don’t 
compile as efficiently as assembler. 
There are also people who write damm 
large assembler programs! 

I’ve now developed an add-on board 
that allows the ROMLoader to handle 
256K EPROMs and SRAMs. 256K is 
the upper practical limit, as it doesn’t re¬ 
quire major hardware modifications. 
What is required is two tracks to be cut, 
five ICs to be installed and seventeen 
wire interconnects. I’ve also been able 
to install a memory edit feature, as re¬ 
quested by some constructors. 

The general operation of the upgraded 
‘version two’ software is basically the 



Only three additional ICs are required for the upgrade , and these are mounted 
on a small auxiliary board as shown here. This mounts above the main board, 
with leads connecting it Into circuit. These are visible in the main picture above. 
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* CHANGE LINK LK1 TO 1-2 

* REMOVE SW1 DIP SWITCH 

* CUT U6/26 - CS2 TRACK 

ON SOLDER SIDE UNDER U1 


• CUT J4-/9 - PIN 27 TRACK 
ON SOLDER SIDE NEAR U6 

• INTERCONNECT 17 WIRES 


Shown here Is the schematic for the additional chips required for the ROMLoader 
upgrade, plus Information on the changes required on the main board. 


Upgrade for the 
ROMLoader 

same as for version one, except for 
four items: 

1. ‘EPROM/SRAM selection’ requires 
you to enter in the type of device you 
are using — either a 2716, 2732, 
2764, 27128, 27256, 6116, 6264 or 
62256. 

2. ‘Number of PAD characters’ requires 
you to enter a number between 0 and F 
hex, to add padding characters should 
your display be breaking up. Entering 
‘8’ actually means 80 hex, as I multip¬ 
ly the entered number by sixteen. 

3. ‘Baud rate’ now selects between 1200, 
4800, 9600, 19,200 and 38,400 baud. 
While most computers don’t indicate 
that they handle 38,400 baud, I’ve 
made it available for when they do. 

4. ‘Edit memory’ is a new feature. Upon 
typing ‘E’, the first memory address 
that you selected last time is read out 
of the EEPROM and displayed. 

This is convenient if you want to 
keep changing one location all the 
time. Entering <Enter> (carriage 
return) accepts that address and al¬ 
lows you to edit it or select the next 
sequential address. 

To select a new memory address, you 
must enter all four digits for that new 
address. There is no back spacing or 
wrong entry correction, due to me run¬ 
ning out of program memory. Just hit 
escape and start again if you make an 
error. Changing the data is similar in 
that you have to enter both digits. While 
no ‘wrong entry correction’ might sound 
a bit primitive, the software does work 
basically as you might expect. 

Just a little warning on edit memory. 
EEPROMs typically have a life of be¬ 
tween 10 thousand and one million 
writes. Extensive use of this feature may 
require you to replace the EEPROM 
after a few years of operation! Also if 
you enter 38,400 baud and your com¬ 
puter can’t handle it, you won’t be able 
to access the menu to change it back to 
something lower. The solution is to 
remove the EEPROM, power up the 


ROMLoader and then plug the 
EEPROM back in. The ROMLoader 
will default back to 9600 baud if the 
EEPROM is missing or incorrect 

Circuit description 

The DIP switches must be disabled or 
removed from the main PCB for the 
upgrade, as more of the 8032’s port pins 
are required. As there are no longer DIP 
switches, the baud rate, PAD characters 
and device type selection must be hand¬ 
led differently. The best way is to use an 


EEPROM, which retains its memory 
when power is disabled. The 9346 
EEPROM is ideal for this. 

Two more port lines, P2.5 (A13) and 
P2.6 (A 14) need to be switched between 
the 8051 and the target system, as 
they are both upper address lines. U14, 
a 74HC157 performs this task in the 
same way that the 74HC157’s did on the 
main board. 

Finally, SRAMS and EPROMs have 
different pinouts so U15, an electronic 
switch, takes care of this. It simply 
redirects various pins depending on 
what device is being emulated. 

Installation 

The PCB is designed to mount on the 
two spacers near J4 on the main 
ROMLoader board. I suggest cutting the 
heads off two 8mm long bolts, to enable 
you to screw two spacers together with 
the main PCB in the middle. Hookup 
wire or thinner wire wrap-wire can be 



There are few components required on the piggy back board, but this overlay 
diagram should make their placement quite clear. The ID codes qiven for the 
connection pins are the same as used on the schematic above. 

92 ELECTRONICS Australia, June 1994 












































































PARTS AVAILABLE 

The author can make available the 
following parts, to constructors who 
wish to upgrade their ROMIoader: 
ROM2 PCB, home made $10 

NMC9346 EEPROM $5 

74HC4053 $2 

ROM2 Firmware in 2732 $15 

Software on Disk $20 

Post and Packaging $5 

These are all available from Tantau 
Australia, PO Box 1232, Lane Cove 
NSW 2066. 

Phone (after hours) (02) 878 4715. 


UPGRADE PARTS LIST 

Semiconductors 
U3 2732 
U6 62256 
U14 74HC157 

U15 74HC4053 

U16 NMC9346 

Resistors 
All 1/8W10%: 

R9 10k 
R10 4.7k 

Capacitors 

C21,22,23 0.1 uF (0.2") 
Miscellaneous 

Printed circuit board, 84 x 25mm; 

2 x spacers, 10mm long by 3mm 
thread; thin hookup wire 


used to interconnect the connection 
points to the main board. Follow the 
directions on the schematic to intercon¬ 
nect the two. 

Problems 

More than 100 ROMLoaders have 
been built, and the majority have 
worked first time. I know, because the 
constructors rang me to tell me so. It 
was communication packages they had 
trouble with! 

One constructor encountered a prob¬ 
lem which I feel might be worth 
passing on. He suggested that reducing 
the value of R6 and R8 to 33k might 
eliminate any inability to read the 
SRAM by either the target system or 
8032. None of my three prototypes had 
this problem, but it’s good information 
and worth knowing. 

No doubt many of you have dis¬ 
covered that when you connect the 
ROMLoader up to a target system and 
turn the target system’s power on 
first, the ROMLoader locks up. The 
solution is to always turn the 
ROMLoader on first... 

Finally, if your ROMLoader doesn’t 
work, let me know as I may be able to 
get you going. ❖ 


FOR PEOPLE ON THE GO IT'S 

TnnimcD 

- 1 V 



‘Precisely regulated 
output voltage Is 
suitable for sensitive 
electronics 


* 230volt AC 
power where 

you want it 

* Operates 
from any 12 

or 14 volt 
power source 


‘Available with 
outputs from 125 
watts thru to a 
powerful 500 watts 


CALL NOW FOR A FREE CATALOGUE! 


BAINBRIDGE MARINE PTY LTD 
Unit2, 77 Shore Street 
.Cleveland Cl 4163 
Rhone (07) 821 3333 
Fax (07) 245 2539 




(HnrEILQ. OTTI 


& 


(HI DIP NEWT □ 

suppliers manufactures and installers of 
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Electricity does funny things! 

The RCD (residual current detector) features in three of our letters this month. There’s also letters 
about a TV tube rejuvenator, enquiries on projects old and new, discussion on a What?? question, 
and more. 


Consistent with my comments that 
this column covers anything. I’ve 
opened the proceedings with two con¬ 
flicting letters about the operation of 
RCDs. One letter praises the RCD, 
the other pans it — not because the 
device is a bad idea, but because it 
doesn’t work! 

As you’ll read, the official explana¬ 
tion from the RCD manufacturer is 
along the lines of ‘electricity does 
funny things’. And how often is that 
one used? I can accept it when the 
answer doesn’t really matter, so long as 
the offending appliance works. But I’m 
not sure I’d accept it when my life 
might depend on it... 

I suppose the RCD has caused more 
discussion in recent times than any other 
protection device. They’re mandatory in 
new electrical installations, and we are 
constantly advised to fit one or more to 
old installations. It makes sense, provid¬ 
ing they work as advertised. 

An interesting aside though, is that 
when it comes to safety devices like 
RCDs, smoke detectors, self-locking 
pool gates and so on, we the public are 
remarkably blase. I wonder how many 
readers have a working smoke detector, 
RCD protection on all power and light¬ 
ing circuits and a properly functioning 
pool gate. Still, I can’t talk — though I 
have just fixed the pool gate! Sobering, 
isn’t it? 

More on RCDs 

The following letter takes up an issue 
raised in EA March 1994, by A.D. 
(Highett, Vic), concerning RCDs. 
Recapitulating briefly, our March cor¬ 
respondent wanted information about 
details of any suitable leakage current 
testing device we might have 
developed. This was the result of 


problems he was experiencing with in¬ 
ductive appliances he thought to be 
causing false tripping of the RCD 
protecting the circuit 

I suggested measuring the current in 
the main earth conductor with a clip-on 
ammeter, and that inductive appliances 
were not the reason for the false trips. 
However, as the following letter points 
out, it seems the value of the main earth 
current might not be a good indication 
as to what’s going on in the circuit: 

Testing the leakage current with an 
AC ammeter in an RCD protected 
radial circuit can be carried out on 
the individual circuit earth wires, but 
not on the main earthing conductor. 
Currents in excess of 5A are not uncom¬ 
mon, and in my installation I have 
recently measured currents in the range 
of 50mA to 1500mA, depending on the 
time of checking. 

This current is part of the zero se¬ 
quence component in the three-phase 
distribution network, and is 
predominately third harmonic. (And this 
subject could fill a whole copy ofEA.) 

It would seem A.D. has a circuit error 
or a faulty RCD unit (I doubt). Most 
likely is an earth connection on the cir¬ 
cuit neutral, or a polarity/current rever¬ 
sal on a remote toroid sensor, such as an 
Email type SDO 21 or similar. 

Check testing of RCD operation can 
be carried out using a ‘sparkies’ test 
lamp fitted with a 15W incandescent 
lamp, which draws about 60mA. An ac¬ 
curacy test can be carried out using a 
7.2W lamp (takes 30mA), but such a 
lamp is not readily available. Clipsal 
makes an excellent trip test unit, model 
486D, but this costs around $350. 

AS3000 clause 4.14.9 is quite specific 
on the application of RCDs to GPO cir¬ 
cuits The exception is a GPO circuit 


supplying a refrigerator or freezer, but 
here the GPOs must be positioned so 
that other portable appliances cannot 
be plugged in to them. The reason is to 
prevent food spoilage due to a 
prolonged power failure, caused by 
another appliance tripping the RCD. 

While some spurious tripping 
problems occurred with earlier type 
RCDs, generally from harmonics 
produced by transistors, thyristors and 
rectifiers in power supply circuits, most 
manufacturers have long since over¬ 
come these problems with harmonic fil¬ 
ters. Nuisance tripping today is usually 
caused by incorrect installation, and 
often a neutral-earth connection. (D.G., 
Cormandel Valley SA). 

I’ve cut D.G.’s letter short, as I want 
you to read the next letter. Then I’ll let 
D.G. finish... 

Concerning RCDs, I feel you should 
be aware that a simple test of current 
flowing in the earth wire is not in¬ 
dicative of leakage current that the RCD 
measures. 

In my house we have fitted an 
RCD to the power circuit, but as the 
lighting circuit has a 600mA leakage to 
earth, it is not RCD protected. The light¬ 
ing circuit will be upgraded as funds 
permit, but in the meantime the RCD on 
the power circuit is not affected by the 
600mA earth current. 

As an aside story, we had no end of 
trouble when the RCD was installed. 
The device would not trip, even when 
the test button was pressed, and the 
manufacturer sent two representatives 
with appropriate test gear to find out 
why. After several days of investigation, 
with no answer forthcoming, the device 
decided to operate correctly. The 
manufacturer’s explanation was 
'electricity does funny things.’ 
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However I have since had two severe 
electrical shocks that have not caused 
the RCD to trip. The manufacturer says 
I was not hanging on to the mains for 
the time (30ms) required to trip the 
RCD. I notice that their advertising has 
been changed from ‘trips instantly' to 
‘in less than 30ms.' 

I am 48 years old, and have been in 
the electrical and electronic field all my 
life. I know what a bad shock is, having 
had a few in my time. If the RCD 
manufacturer is adamant that the recent 
shocks I've had are acceptable, then 
they are just waiting for their first court 
case. After all, I even got a small burn 
at the point of contact. 

I am not at all confident the device we 
have installed is all it's claimed to be, 
and I would challenge a representative 
from the manufacturer to come to my 
home and hold the active wire. (J.E., 
Woodville SA). 

Wow! But before I comment, here’s 
the rest of D.G’s letter... 

I have experienced no problems with 
four Clipsal type 4EBE 220/30 RCDs on 
resistive, inductive (welder and motor), 
and simulated capacitor loads. One is 
fitted as mains protection in my 
caravan, and is quite stable and respon¬ 
sive on both a 240V mains supply and 
from a 12V/240V inverter. The lights in 
the van are all fluorescent. 

Nor can I recall any problems with 
the many three-phase units I have been 
involved in design!commissioning in in¬ 
dustry. (D.G.) 

Taking the first point, obviously test¬ 
ing the earth current in the main earth¬ 
ing conductor can only be useful if all 
other circuits are isolated, other than 
the circuit under test I suggested the 
main earth conductor as it’s usually 
accessible. 

Obviously this conductor carries the 
leakage currents from all circuits, in¬ 
cluding, as D.G. points out, the har¬ 
monic currents produced by a 
three-phase system. So if you can’t iso¬ 
late the other circuits connected to the 
main earth, I agree that a better and 
more reliable test is to measure the in¬ 
dividual earth wire currents. 

But of more concern is JJE.’s story 
about the RCD in his power installation. 
Most of us have experienced a time 
when the only explanation is ‘electricity 
does funny things’, but when it comes to 
a lifesaving device, one is entitled to a 
better reason for it behaving strangely. 

I’ve purposely not mentioned the 
name of the RCD manufacturer, as it 
will serve no point and might result in 
legal ramifications. 

I’m aware of people alleging to have 


received a severe shock from an RCD- 
protected GPO. But I also know of 
several people who have tested their 
RCD by hanging on to the active. Their 
reports vary from ‘I didn’t feel a thing* 
to ‘that hurt quite a bit.’ 

In my opinion J.E., you have a prob¬ 
lem either with the RCD or with the in¬ 
stallation. I think it would take more 
than 30ms (or 1.5 cycles) to get a bum 
from an electric shock, but as D.G. has 
pointed out, the installation might be the 
problem. But, a problem there certainly 
seems to be! 

Fluoro lights 

Staying with electrical matters, the 
next letter has another reason why the 
ballast in a fluorescent light fitting 
should be in the neutral side. You might 
recall I asked this as a What?? question 
in October ’93. The answer was that if 
the ballast develops a fault to earth, it 
will blow the filaments in the tube, 
rather than the main fuse. This won’t af¬ 
fect the other lights in the circuit 
A ballast should be on the neutral side 
of the circuit, as if it is connected in the 
active side, a fault downstream of the 
ballast (which includes most of the light 
circuit), may go undetected. If there's a 
short to earth, or a fault between active 
and neutral, the inductive reactance of 
the ballast will limit the fault current to 
a few hundred milliamps. This will not 
blow a fuse, and the fault current will 
continue to flow. 

In the case of an earth fault, and 
if an RCD is fitted, the breaker will 
trip, leaving an obscure little puzzle 
for the electrician to unravel. If 
the earth wiring is disconnected or 
high resistance, the fault could even 
be dangerous. 

This leads one to question whether 
light dimmers and speed controls on 
power tools and appliances should be in 
the neutral side. (J.W., Waterman WA). 

There’s a lot of sense in this, J.W., and 
you have given many more reasons to 
connect the ballast in the neutral. Yet I 
wonder how many fluoro light fittings 
have been incorrectly wired, just wait¬ 
ing to cause the problems you mention. 
Now we get more electronic... 

TV tube rejuvenator 

A common belief is that a TV picture 
tube rejuvenator is a simple device to 
design and build. I don’t agree, unlike 
our next writer... 

I am enquiring about the circuit 
diagram of a TV picture tube 
rejuvenator. These devices are used to 
reboost the guns of a picture tube that 
has lost its brightness. 


A high DC voltage is applied be¬ 
tween the heater and cathode of the 
tube, which blasts the coating (barium 
oxide) from the cathode. (A.S. 
Bankstown NSW). 

I agree that the operating principle of 
a CRT rejuvenator is to remove con¬ 
tamination from the cathode, but I don’t 
consider this to be a trivial exercise. 
Commercial rejuvenators cost $700 or 
more, and contain quite a lot of circuitry 
to prevent the device destroying a tube. 

The variables to be considered are 
how long to apply the excess voltage, 
how hot to get the filament, the 
amplitude of the ‘cleaning’ voltage and 
so on. This is done on a commercial unit 
by measuring the emission current. 

For this reason, we have never 
presented a design for a tube 
rejuvenator. A method I confess to using 
is to heat the 6.3V filament(s) with an 
isolated voltage of 8V or more for a 
minute or so. Then when the cathode is 
really hot, you switch on the TV set and 
the EHT anode voltage ‘sucks* the con¬ 
tamination off the overheated cathode. 

WES Components stock a tube 
rejuvenator for around $799. Their 
phone number is (02) 797 9866. 

Dual-ganged pots 

The next letter asks two questions, 
one we can help with, the other I can 
only throw over to the readership. The 
first query is about the Low Cost 
Sine/square wave Oscillator, published 
in March 1992. 

My first enquiry concerns the name of 
a supplier for a reasonably closely 
matched, 50k ohm dual-ganged poten¬ 
tiometer as used in your sine!square os¬ 
cillator. The one supplied in the kit has 
a total resistance of 46.2k, and as the 
article mentions, the ‘vagaries’ of the 
pot put the front panel frequency mark¬ 
ings out. 

My second question is of a more 
unusual nature and is about the for¬ 
mula given for the VA rating of a trans¬ 
former as given in an earlier column of 
yours. The formula is: area (in sq in¬ 
ches) equals the square root of the VA 
rating divided by 5J8. It is very ac¬ 
curate for normal El transformers (so 
I've learned), but it doesn't seem to 
apply to C-core transformers wound on 
both legs and double C-cores wound on 
one leg of each C. Any thoughts? (J.O., 
Blackheath NSW). 

First to the potentiometer. While I 
can’t testify personally to the accuracy 
and tolerance of their dual 50k pots, I 
suggest you try contacting ME Tech¬ 
nologies of Dyers Crossing, who adver¬ 
tise regularly in the magazine. Their 
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phone number is (065) 50 2200, or fax 
(065) 50 2341. You could also try either 
Famell Electronic Components, of 72 
Femdell Street, Chester Hill, 2162, 
phone (02) 645 8888, or RS Com¬ 
ponents. The latter has branches in most 
states, and the Sydney branch can be 
phoned on (02) 669 3666. Although 
the parts from these suppliers are a 
tad dearer than others, the quality may 
be better. 

Regarding the formula to find the VA 
rating of a C-core transformer, perhaps a 
reader might be able to help, as none of 
my literature has this information. 

February What?? 

I was waiting for a letter like this one: 
I always look forward to reading your 
articles in EA and enjoy the electronic 
challenges you present in What?? How¬ 
ever I must protest at the answer to 
February’s What?? question, given in 
the March issue. 

You have assumed that the meter has 
zero resistance and this is simply not 
legitimate. In the interests of mathemati¬ 
cal integrity, I have calculated an equa¬ 
tion giving the meter current in 
amperes, in terms of R ohms (the meter 
resistance) and the parameters as given 
in the question. This equation simplifies 
to Ia-b = 160/(16000 + 33R) amperes. 

If R is zero as you assumed, this cur¬ 
rent would indeed be 10mA as in your 
answer. If R is greater than zero, the 
current will be some lesser value. Two 
examples illustrate this, based on stand¬ 
ard MU65 type meters: 

1. A 20mA meter using a lOOuA move¬ 
ment having an internal resis¬ 
tance of 3500 ohms, would, with its 
shunt in parallel present a resistance 
of 175 ohms. 

2. A 20mA meter using a 1mA movement 
having an internal resistance of 200 
ohms, would, with its shunt in parallel 
present a resistance of 10 ohms. 

If these values for R are inserted into 
the equation, we see that the first meter 
would pass 9.652mA and the second 
9.798mA. (D.O., Montmorency Vic). 

Fair enough, D.O. You’re right of 
course, as there is no such thing as an 
ammeter without resistance. I wonder 
though if your ‘real’ analog ammeter 
has a resolution to three decimal places! 

PCB inductor 

I know I had the information that 
would help our next correspondent, but 
I’m blowed if I can find it... 

/ am an avid reader of your magazine, 


but so far I haven’t had the nerve to 
actually construct any projects. My cur¬ 
rent interest is in UHF remote controls 
and I’ve noticed that all the designs 
published in EA have one of the induc¬ 
tors (the antenna?) etched on the board. 

The project I intend constructing will 
have various remotes, where one will 
have two channels and another 32 chan¬ 
nels, using a function switch to alter the 
transmitted data. Therefore, the one 
PCB design will not suit all purposes. 

Oatley Electronics have advised they 
can supply the receiver module 
separately, but don’t have the 
specifications of the etched inductor. 
Could you please advise particulars of 
that inductor (LI) so that I would be 
free to design my own custom PCB. 
(W.T., Bayswater Vic). 

I certainly had an equation or a design 
procedure to calculate the inductance 
for an etched PCB coil, but as I men¬ 
tioned earlier I can no longer find it. 
However, regardless of design tools, I’m 
sure Oatley Electronics would have 
spent many hours, and PCB patterns, to 
perfect the coil on their transmitter 
PCB. I don’t know the inductance of the 
coil (yes, it’s the antenna), and I can’t be 
of any more help. 

Still, although your transmitters will 
have a different front end, the actual 
transmitter will be the same, so the coil 
design for one should apply to them all. 
Therefore, experimenting until you get 
it right will not be so arduous. Also, a 
transmitter from Oatley Electronics 
won’t cost you much, and you might be 
able to integrate it with your design. 

1GHz counter 

The next letter asks about the 1GHz 
Frequency Counter published in the 
April 1993 edition. 

I have assembled the 1GHz frequency 
counter and I congratulate you on an 
extremely well presented kit and instruc¬ 
tions. The unit worked from the first 
switch on, and I calibrated the lower 
ranges from WWV and two crystal oscil¬ 
lators I use in the ham shack. Calibra¬ 
tion was easy and accurate. 

However, the 1GHz range will not 
calibrate. It measures frequencies in the 
two metre range (144MHz and beyond) 
quite accurately, but with the least sig¬ 
nificant digit being one or two higher 
than it should be. But the calibration pot 
makes no difference to the reading. Can 
you help? (R.F., Bayswater Vic). 

The potentiometer is not for calibra¬ 
tion, R.F., it’s to optimise the sen¬ 
sitivity for the 1GHz range. The only 
calibration adjustment is the trimmer 
capacitor CV1. This capariior calibrates 


all the ranges, not just the lower ones. 
An error of a couple of units in the least 
significant digit is easily caused by 
switching variations in a digital counter, 
and is present in even the most expen¬ 
sive models. 

Active crossover 

And another project enquiry... 

After reading the article on Active 
Crossovers for speaker systems (May 
1992), I built a pair. My aim was to use 
my transistor amplifier for the bass 
region, and my valve amplifier for the 
midrange and treble (I have a pair of 
Klipschorn three-way speakers). 

I chose the Bessel filter and calcu¬ 
lated resistor values for a crossover 
region of450Hz, as this is the crossover 
point in the passive network. The values 
I calculated are: R2 and R4 = 180k, R5- 
R7 = 220k, R8-R10 = 20k. 

Without having the necessary test 
equipment, I took the risk of letting my 
ears be the judge. The bass and 
midrange seem to be handling more 
than necessary, and there’s some distor¬ 
tion. I’ve double-checked the com¬ 
ponents and connections, and 
everything seems to be in order. Could 
you tell me if my calculations are 
wrong, or whether this crossover is not 
suitable at this frequency. (B.B., Milper- 
ra NSW). 

This is a difficult one to answer. The 
author of the project is not easily con¬ 
tacted, so we can only theorise in the 
absence of actual tests. Certainly your 
crossover frequency is giving resistor 
values that are some 10 times higher 
than those used in the article, but I 
rather doubt this is a problem. I haven’t 
checked your mathematics, so I can’t 
comment on your resistor values. 

You mention distortion, which sug¬ 
gests a DC shift in the outputs of the op- 
amps, or even a oower supply fault. 
Measure the DC output voltage of each 
op-amp, and confirm it’.: pretty close to 
zero. If not, perhaps your resistor values 
are too high for the circuit to work 
properly. Also confirm that the power 
supply voltages are present, and correct 
at all op-amps. 

Finally, try checking the input signal 
level; perhaps you are overloading 
the filter. 

Magnavox 8-30’s 

Remaining with audio, we now take a 
little trip into the past 

Years ago I constructed your 3-45L 
loudspeaker enclosure project and have 
been pleased ever since with the 
sound. However a few months ago, one 
of the Magnavox 8-30 speakers 
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stopped working. As this speaker and 
the subsequent 8MV are no longer 
manufactured, I am in a dilemma as to a 
possible replacement. 

Can you recommend an alternative 
speaker, or explain the technical 
specifications pertaining to loud¬ 
speakers which should be considered 
when substituting a speaker. My 
enclosures are still in excellent condi¬ 
tion and don't deserve to be thrown on 
the scrap heap. As my amplifier can 
deliver up to 43 W RMS per channel, the 
substitute speakers should be 
able to handle this power 
level. (I.R., Yokine WA). 

The Magnavox 8-30 was 
introduced around 1970, and 
was a speaker somewhat 
ahead of its time. In 1971, an 
8-30 cost around $26, and 
was rated at 30W. 

Regarding a replacement, 
back in the 1970’s the main 
parameters quoted were sen¬ 
sitivity, free-air resonance, 
frequency response and, of 
course, physical size. The 
nominal resonance of the 
8-30 is 45Hz, and the fre¬ 
quency range is from 40Hz 
to 8kHz. There were ap¬ 
parently three versions of 
the 8-30, having minimum 
impedance values of 4, 8 
and 15 ohms at 350Hz. The 
sensitivity is given as ‘about 
average* according to stand¬ 
ards of the day. 

The author(s) of the original ar¬ 
ticle in January 1971 describing the 
system have this to say about a 
substitute speaker: 

Having read the foregoing article, 
readers may well be prompted to ask 
whether the enclosures described above 
could be used with some other 8-inch 
loudspeaker. In fact, the enclosure 
designs inter-relate with the charac¬ 
teristics of the 8-30 loudspeaker, and 
performance over the bass register will 
only be as represented with an 8-30 
driver or with some other loudspeaker 
(if there is one) which has similar 
parameters affecting low frequency 
characteristics . Other 8-inch 
loudspeakers will 1 work 9 in the 
enclosures, but only in the sense that a 
reasonable enclosure is better than 
none at all. A random combination 
might even work quite well, but as a 
matter of good fortune rather than 
good management. 

However, as you still have one 8- 
30 in working condition, an option 
would be to actually measure the impor¬ 


tant parameters of this speaker in 
today’s terms. 

These include parameters such as Vas 
(equivalent volume acoustic suspen¬ 
sion), Qts (total Q) and so on. These 
terms sound rather esoteric, but can 
be measured by the hobbyist using 
basic equipment. You could then use 
the measured parameters to pick a 
substitute. 

We don’t have space here to explain 
in detail, but a book called The 
Loudspeaker Design Cookbook by 


Vance Dickason is an excellent, easy-to- 
read reference on how to go about this. 
The latest edition is available from ME 
Technologies, PO Box 50, Dyers Cross¬ 
ing 2429; phone (065) 50 2200. 

So, I.R., I’ve given you as much in¬ 
formation as I can find, and it may be 
that a suitable replacement is available. 
Good luck! 

Electroplating 

We have had a few enquiries like 
the following... 

I would like a back copy!photocopy of 
EA with an article about electroplating. 
The article describes a hobby method 
and chemicals used to plate small com¬ 
ponents. (G.C., Drysdale Vic). 

While we normally draw the line at 
articles or projects over five years old, 
I’m including this letter as quite a few 
readers might be interested. 

The only article we have ever done on 
electroplating was one by Jim Rowe, 
in August 1965. While back copies 
are impossible, we can still provide 
photocopies of the article at 


the usual rate, as described on the last 
page of the magazine. 

What?? 

I’m running short (again) of mathe¬ 
matical questions, so I’ll ask a Why?? 
instead. The question comes from Mr J. 
Watson, of Waterman WA, and although 
he is not sure that his answer is correct, 
the question is thought provoking and 
the answer logical. 

Here’s the question: 

The sensitivity of the human eye to 
lights of various colours is 
much lower for blue, com¬ 
pared to green/yellow. A 
response curve shows a sen¬ 
sitivity of about 0.3 for blue, 
compared to 1 for green. So 
why do the police use 
blue as an emergency warn¬ 
ing colour, if the human eye 
doesn’t show a marked 
response to this colour? 

Answer to 
May’s What?? 

Not an easy problem! The 
answers are: 

minimum resistance = 2.4 
ohms (2388.357243563846 
milliohms) and the optimum 
path length AXYB is 2159 
metres (2159.05331827638 
metres). Refer to Fig.l. 

The problem reduces to 
finding length PX. Then by 
symmetry FY = PX and AX 
= BY. Also, by reciprocity, all possible 
paths must go through a central point 
called W. 

Because the resistance of the sub¬ 
marine cable = 2 x (resistance of the 
underground cable) it follows that 
sin J = 2 x sin K (Snell’s law or 
Fermat’s principle). 

To solve call: 

remainder (which we want to be zero) 

= [sin J - (2sin K)]. 
sin J = PX/AX = PX/V(PX2 + 2002) 
sin K = ZY/XY = (2000 - 

2PX)/\/[(2000 - 2PX) 2 + 2002] 

Then try some values for PX and for 
each remainder search for a value of 
PX that makes the remainder as 
close as possible to zero. You’ll find 
that if PX = 9453.919053698605, the 
remainder is less than 5 x 10 " 15 , which 
is the limit of resolution of a double 
precision computer program. Thus 
AX = BY = 964.874696m and XY = 
229.303925286m. 

Incidentally this is nearly 71 metres 
longer than a straight line path, but has 
428 milliohms less resistance. ❖ 
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by PETER LANKSHEAR 



Repairing moving-coil loudspeakers 

Considering that their construction includes a fragile material like paper, moving coil speakers are 
remarkably durable. But faults and damage can occur, and this month we will discuss some of these 
and how you can deal with them. Please note though, that I do NOT recommend attempting repairs 
to expensive high quality speakers. These require skilled treatment, and their repair should be left 
to specialists. 


It is an interesting exercise to study the 
changes in speaker construction methods 
over the years. In most cases, the older 
the speaker, the more readily it can be 
dismantled. Early models, typified by the 
Kolster Brandes unit in Fig.l, were as¬ 
sembled with nuts and bolts. As time 
went by, and especially after the demise 
of the electromagnetic speaker, more and 
more of the assembly was pressed, glued 
and welded — until with today’s speak¬ 
ers, anything but simple cone repairing is 
practically impossible. 

Many receivers were fitted with speak¬ 
ers from well known international firms 
such as Rola, Magnavox and Celestion. 
Frequently though, radio manufacturers, 
especially the larger ones, made their 
own speakers, or used unbranded mod¬ 
els. Even here, however, it is often possi¬ 
ble to find a replacement. 

It is very desirable to have the original 


speaker in a receiver, or at least a similar 
model, but it is not uncommon for a re¬ 
ceiver at some time to have had a substi¬ 
tute fitted in place of its original speaker. 
Sometimes this is is all too evident. To 
find a modern permanent magnet 
speaker, perhaps with the original output 
transformer screwed to the side of the 
cabinet is, even to a beginner, an obvious 
anachronism. However, a contemporary 
replacement may have been made many 
years previously. 

There was only a degree of 
standardisation of sizes and specifica¬ 
tions, and it is often difficult to be com¬ 
pletely certain about originality. 
Furthermore, set makers often changed 
speaker brands with changes in models, 
or had more than one source. 

Sorting out speaker authenticity is typ¬ 
ical of the research that can make the 
radio historian’s life so interesting. Com¬ 


paring notes with other collectors may 
well answer some questions. Some de¬ 
tective work, using clues like brand 
names and field resistance compared 
with the original, can be used as a check. 
If the replacement has the same specifi¬ 
cations as the original and is of a similar 
age, a substitution is not too disastrous. 

Careful handling 

A speaker undisturbed and in a dry 
clean environment can remain in good 
condition almost indefinitely, but dam¬ 
age and deterioration can occur in vari¬ 
ous ways. Most vulnerable is the cone, 
and a common source of damage is 
careless handling. Using one hand to 
pick up a speaker by the rim has re¬ 
sulted in the tearing of many cones. 
The heavy magnet causes the speaker 
to tilt, and then fingers go through the 
edge of the cone. Always make it a rule 
to pick up a speaker by the magnet, or 
use two hands... 

It is also easy to damage a cone with a 
misplaced screwdriver being used on 
mounting screws. This is especially so 
with older permanent magnet speakers 
with large external fields, which can pro¬ 
vide considerable force to drag a screw¬ 
driver in an unexpected direction. 

Speaker cones sometimes attract unde¬ 
sirable attention from children, with pen¬ 
cils and nails being poked through grill 
openings. Generally such damage does 
not effect performance significantly, but 
it does little for the cone’s appearance. 

All too often, a fine old receiver will 
be found to have hosted a colony of 
mice. For some reason, rodents find ra¬ 
dios irresistible locations for setting up 
house, causing considerable damage 
from corrosion and gnawing, and there 
seems to be a premium on shredded 
speaker cones as nesting material. 



Fig.l: The component parts of a 1930 Kolster Brandes speaker. The construction 
is typical of early models, which are easily taken apart for repairs — unlike more 
modern models. This model has no hum-bucking coil or shading ring. 
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Fig.2: Centring of the voice coil is assisted by using three shims in the gap. Thin 
card can be used, but strips of photographic film are better. Missing sections of 
corrugated cones like this example can be difficult to patch. 


Cone repairs 

At one time, some receiver manufac¬ 
turers stocked spare cones. Some of the 
major speaker makers, Rola being one, 
even provided a reconing service. For a 
modest fee, a new cone with voice coil 
could be factory fitted to many models, 
and the speaker returned as good as new. 
Today we have no option but to attempt 
our own repairs, for even if speakers 
were still made locally, to provide such a 
service would be quite uneconomic. 

Simple tears and holes can be repaired 
without dismantling the speaker. Pro¬ 
vided that all the pieces of the cone are 
still present, the edges can be reglued — 
but the adhesive should be flexible. 

Cellulose cement was used tradition¬ 
ally for fixing the cone and gasket to the 
speaker frame and can still be used for 
this purpose. It also used to be recom¬ 
mended for cone repairs, but as it be¬ 
comes very brittle it can cause buzzing 
noises. The rubber-based contact adhe¬ 
sives available today are ideal. A thin 
line of glue along the torn edges will 
usually suffice, but small patches of thin 
paper for reinforcement may sometimes 
be necessary. 

Although its convenience may be 
tempting, never use cellulose tape! The 
adhesive eventually hardens and sepa¬ 
rates from the tape, leaving an unsightly 
mark and a failed repair. Incidently, it 
should also never be used to repair old 
books or magazines, for the same reason. 

Occasionally, there will be small radial 
tears at the edge of the cone and in the 
surround. These can occur naturally, and 
as they don’t normally affect the 
speaker’s performance, they can gener¬ 
ally be ignored. 


A cone that has a large section missing 
obviously cannot be repaired simply by 
gluing the remnants together. In this case 
patches of paper of a similar texture can 
be used. Artists’ black paper is often suit¬ 
able. However some cones are moulded 
with a series of corrugations, as in Fig.2, 
and these are very difficult to patch. 

Cones are traditionally black in colour, 
although there have been other shades. If 
the speaker has had prolonged exposure 
to strong light, the cone colour will often 
have faded and the paper may have be¬ 
come brittle. One way of sprucing it up, 
and to disguise repairs is to paint on a 
light coating of automotive tyre black. 
This is thin enough to penetrate the pores 
of a cone, and it also seems to have a 
small content of a rubbery compound 
which provides a useful degree of 
revitalisation of brittle fibres. 

Corrugated surrounds can be difficult 
to repair if damage is extensive. Some 
early speakers had thin leather or fabric 
surrounds, which are much easier to re¬ 
pair or renew. If there is significant dam¬ 
age, or perishing, the best approach is to 
first dismantle the speaker and separate 
the surround from the cone, after saturat¬ 
ing the junction with lacquer thinners to 
soften the cement. Then, with the new 
surround cut out and lying flat on the 
table, it can be glued to the cone. 

Voice coil problems 

A common problem with voice coils is 
‘poling’, or rubbing against a pole piece. 
Clearances are very small and there is 
little tolerance for the coil being off-cen¬ 
tre. In the case of modern speakers, with 
permanently fixed spiders, there is little 
that can be done. However many older 


speakers have adjustable spiders, and 
recentring can be straightforward. 
Speakers with front spiders are the easi¬ 
est of all to deal with. 

The method used for both types is 
shown in Fig.2. With the spider adjust¬ 
ment screws loosened off, three equally 
spaced shims are inserted between the 
voice coil and the centre pole of the mag¬ 
net. Heavy paper is usually about the 
right thickness and is often used for shim 
material, but a better material is photo¬ 
graphic film cut into strips about 5mm 
wide. With the shims in position, 
retighten the spider adjusting screws. 

Sometimes there will be a small dome 
at the centre of the cone to keep dust out, 
which will have to be removed first. A 
careful application of lacquer thinners 
may help in loosening any cement, but 
care must be taken not to loosen or de¬ 
tach the voice coil in the process. 

If recentring the cone does not cure 
the voice coil rubbing, the coil former 
may be distorted, there may be iron fil¬ 
ings in the gap or a knock may have 
shifted the centre pole piece off centre. 
To proceed further, the cone will have 
to be removed. 

In the case of very old speakers, as in 
Fig. 1, it is fastened to the rim by a clamp¬ 
ing ring. In later speakers, the surround 
will be cemented under a cardboard or 
felt gasket. The cement may well be eas¬ 
ily loosened, but otherwise lacquer thin¬ 
ners should be applied and left for a few 
minutes. Disconnect the flexible voice 
coil leads and the spider mounting and 
carefully lift the cone out. 

If the pole pieces require repositioning 
or reassembling after dismantling, ad¬ 
justment is simplified by the method 
shown in Fig.3. After loosening the ap¬ 
propriate screw(s), three nails — or bet¬ 
ter still, twist drills — of the correct 
diameter are positioned in the gap and 
the bolts tightened up again. 

A warning: NEVER SEPARATE THE 
MAGNET AND POLE PIECES OF A 
PERMANENT MAGNET SPEAKER. 
Normally, it is unnecessary and to do so 
may cause serious demagnetisation. If 
filings or dirt have strayed into the gap, a 
steel knife blade or blue tack is useful in 
their removal. 

With the very tight gap clearances, a 
voice coil needs only to be slightly dis¬ 
torted to rub on the pole pieces. The 
usual method of reshaping is to gently 
push in a cork of the right diameter, and 
then apply a thin coating of polyure¬ 
thane lacquer. 

An annoying fuzziness or buzzing, es¬ 
pecially noticeable at low sound levels, 
may come from loose turns on the voice 
coil. Again, a thin coating of lacquer 
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should be applied. This fault is suffi¬ 
ciently common that it is a good precau¬ 
tion to give this treatment automatically 
to any speaker that has been dismantled. 

Another voice coil fault can create 
puzzling symptoms. The speaker seems 
to be ‘dead’, with the voice coil appar¬ 
ently open circuited. In some instances, 
some momentary life can be restored by 
flexing the cone. 

This problem is caused by poor solder¬ 
ing at the eyelets where the voice coil 
wire is terminated, but considerable care 
is needed to correct the problem. The 
connection will have been coated with 
lacquer or cement, and it is very easy to 
overheat the eyelets with the soldering 
iron and burn a hole in the cone. The best 
method is to carefully scrape the metal as 
clean as possible and then resolder with a 
low wattage iron, as quickly as possible. 


Field windings 


An essential part of an EM speaker is 
the field winding. One problem to al¬ 
ways be on the lookout for is the possi¬ 
bility of a replacement speaker having a 
field of the wrong resistance. Too low a 
resistance and the high tension voltage 
applied to the valves will be too high, 
and it follows that with a higher than 
normal resistance, the reverse can apply. 

Field windings are — fortunately — 
reasonably trouble free, but they can be¬ 
come open circuited. This is invariably 
due to the same ‘green spotting’ that af¬ 
flicts audio transformers, and the cause is 
the same: acid in the paper bobbin at¬ 
tacking the copper wire. 




| Valve 

I Electronics 

fj Professional sales and 
|| repair services for valve 
I radio, audio and com- 
| mumcation equipment. 

% 12 month warranty on all 
| work. 

I Parts, circuits, data-sheets 
si technical advice 
I & custom construction. 
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Fig.3: When re-assembling a speaker electromagnet, it's essential that the gap 
be accurately centred. Three nails of the right size can be used to hold the 
assembly in position while the bolts are tightened. 


If a field winding is found to have no 
continuity, it is worthwhile attempting a 
repair. Dismantle the speaker and care¬ 
fully remove the field winding, noting 
the position of the hum-bucking coil. 
The winding may be a tight fit on the 
pole piece. If so, heating the assembly by 
leaving it on an oil-filled radiator for a 
while may help. 

Most field winding bobbins are made 
of quite thin card and it is usually possi¬ 
ble to gently peel them back sufficiently 
to look for green spots. These may be no 
bigger than a pinhead, and sometimes 
will leave a tell-tale mark on the bobbin. 
The wire ends can often be rejoined, sol¬ 
dered and insulated from the rest of the 
winding with a thin piece of tape. It is a 
good idea to saturate the bobbin cheeks 
and core with thin varnish or shellac, as a 
precaution against further trouble. 

If the break cannot be found, or the 
bobbin is solid, the wire can of course be 
unwound until the break is found. In this 
case it’s best to completely unwind the 
wire and immerse the bobbin in hot par¬ 
affin wax... 

About 10 years ago, I did this with a 
1930 Majestic G3 speaker that had been 
unused for many years, and it turned out 
to be a memorable task. Using a lathe I 
unwound the 7km of wire, to find no less 
than 15 breaks! After soaking the bobbin 
in hot wax, the field was rewound, and at 
last report, the speaker was still perform¬ 
ing well. I might add that most fields do 
not have such daunting lengths of wire, 
although I would hesitate rewinding 
without some sort of winding aid. 

When reassembling the speaker, re¬ 
member to get the hum-bucking coil 
round the right way, or the effect will be 


to add to the hum. If this happens, rather 
than dismanting the speaker, simply re¬ 
verse the connections to the hum-buck¬ 
ing coil. 

Apart from physical damage, usually 
from dropping, or corrosion, speaker 
chassis do not give much trouble. Be 
cautious, though. If the mounting screws 
are not tightened up carefully, it is possi¬ 
ble to create chassis distortion, putting 
the voice coil out of alignment. Always 
tighten the screws in diagonal sequence, 
a turn at a time. 

Societies: a reminder 

Lately I have received a number of 
requests for data on specific items of 
equipment; but unfortunately, I have not 
always been able to help. I would remind 
readers that advice, and sharing of infor¬ 
mation, circuits and data is one of the 
major aims and functions of the two vin¬ 
tage radio societies operating in Aus¬ 
tralia and New Zealand. 

Of course there are other benefits of 
joining these societies, such as receiving 
their magazines, published quarterly. As 
well as having interesting articles on all 
manner of topics, these also feature buy, 
sell and swap columns. The annual mem¬ 
bership fee of each society is only $15. 
In high membership areas, both have 
local branches meeting regularly. 

The Membership Secretary for the 
Historical Radio Society of Australia is 
J.R. Wales, of PO Box 283, Mount 
Waverley, Victoria 3149. Similarly 
membership applications to the New 
Zealand Vintage Radio Society should 
be made to Bryan Marsh, 20 Rimu Road, 
Mangere Bridge, Auckland 1701. Why 
not join one — or even both. ❖ 
















Screen saver 

Continued from page 66 

the tolerance of the timer circuit com¬ 
ponents. Depending on the setting of J2, 
you will either get a permanently blank 
screen or one that flashes off and on. 

Pressing any key on the keyboard 
should bring the screen back to normal, 
but the unit does not trap this key press. 
So whatever application you are in will 
accept this keystroke and act upon it. 
This can sometimes lead to an unwanted 
operation, such as a delete! 

The best key to press to bring the 
screen back is either the <Shift> or 
<Ctrl> keys, because most programs 
don’t accept a single press of these keys. 

You can now have confidence that 
you can leave your PC on for any length 
of time, running any application you 
like, without worrying about wearing 
out your expensive monitor. 

If it doesn’t work 

The first thing to do when anything 
doesn’t work is to blame Murphy’s Law. 
Cursing, swearing and throwing the 
thing across the room might also make 
you feel better, but it doesn’t usually fix 


the trouble. If the keyboard does not 
work, then it is possible that the fuse has 
blown in the PC. This is usually a little 
Pico fuse, rated for a few hundred mil- 


PARTS LIST 

Resistors 
R1 22k 1/4W 

R2 820k 1/4W 

R3 220 ohms 1/4W 

RP1 8 x Ik SIL resistor array 

Capacitors 

Cl,2 IOuF 16VW TAG tantalum 

C3 0.1 uF MKT or metallised 

polyester 

Semiconductors 

IC1 7555 timer 

IC2 4040 binary counter 

IC3 4011 quad NAND gate 

Miscellaneous 

PCB, 74 x 48mm; plastic jiffy box, UB5 
(83 x 54 x 28mm); 16 x PCB terminal 
pins; 1 x 4-way length of SIL pin header 
strip; 1 x 26-way IDC card edge connec¬ 
tor; connector for keyboard port interfac¬ 
ing; hookup wire, etc. 


liamps, which is soldered to the board 
— it looks similar to a resistor. Its job is 
to protect the motherboard from people 
like us who like to hook gadgets up to 
the keyboard port. If the fuse has blown, 
then your screen saver device could be 


hooked up backwards or something 
dumb like that. 

If there is no picture on the display 
when you connect the IDC connector, 
then there could be a short somewhere 
on the IDC connector, or the blanking 
line could be permanently tied low for 
some reason. 

If the PC operates normally, but the 
screen doesn’t blank out, then first 
check pin 2 of IC3 for the 0.1Hz 
clock signal. Next check that pin 11 
of IC2 gets some positive pulses when a 
key is pressed. 

If pin 11 of IC3d is going low after 
the time period you’ve set, then the 
project is working — try shorting out 
R3. If the screen blanks with a 
colour other than black, or random gar¬ 
bage appears, then the value of RP1 
may be too high. 

If all these suggestions don’t fix the 
problem, then take the unit out of the 
computer and get it working on the 
bench before you try again. 

If it still doesn’t work, you may have 
a VGA card that works differently for 
some reason. In which case you’ll need 
to check the manual for the card, which 
should contain information on its fea¬ 
ture connector. 

Good luck! ♦ 


The latest book to be published by 
Electronics Australia 

ELECTRONIC TEST GEAR TO BUILD 

Volume 2 

Test instruments are important tools for anyone who needs to work with electronic 
circuits — whether you’re a designer, a service technician or a hobbyist experimenter. 
With the right test instruments, you can tell quite accurately what is going on in a circuit, 
but without them, you’re often forced to rely on luck or blind intuition. 

This book is a collection of some of the most popular designs that we’ve produced in 
the last few years, brought together and re-presented by popular demand. In each 
case, you’ll find that as well as the original articles, we’ve also included any subsequent 
notes and errata on the projects concerned, to make sure you have all the information 
needed to make each project a success. 

Copies can be obtained by sending $7.50 which includes postage and handling, to: 

The Book Shop, 

Federal Publishing Company, 

P.O. Box 199, Alexandria, NSW 2015 
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MARKETPLACE 


FOR SALE 


REMOTE CONTROL 'LEARNING’ 

High quality Japanese Mitsubishi 

Sensibly sized keys. 2 device - 86 
programmable keys $40, 4 device - 196 
keys $55. 

Phone/fax: (09) 349 9413. 

POWER SUPPLIES 

New AWA and Tait in original boxes, 
sold as spares. 3-amp $35, 6-amp $95, 
9-amp $75,15-amp $295. 

Phone/fax: (074) 98 2236, or (018) 
76 7145. 


INVERTERS 12V - 240V 40 WATT 
New fully built and tested units 

Altronics K6705A kit, see p.64 EA 
August 1985 for specs. Limited quantity 
$60. Phone/fax: (09) 349 9413. 


OUTPUT TRANSFORMERS 

New, five sections, 12 watts, 10,000 
ohms C.T. quality hi-fi type. $95 each. 
Phone (03) 579 1574. 


Fax (Facsimiles) Power Supplies 
Exchange and Repairs 
All brands. Yes — RICOH too. 


INDEPENDENT 
POWER SUPPUES 
EXCHANGE 


8 Moonstone Place, 
Eagle Vale, NSW 2558 
Phone: (02) 820 9164 
Fax: (02)8207692 


KIT REPAIRS — R&D, prototyping, repairs to 
electronic equipment, all Kits repaired. 


CAMPAD ELECTRONICS 

225 Veronica Street, Capalaba Qld 4157 
Ph: (07) 245 2008 


CTOAN ELECTRONICS 

PO Box 211 Jimboomba 4280 ( 07 ) 297 5421 

COMING - NEW KITS 

Digital speedo with Digital Fuel Gauge 
Temperature Controlled Soldering Iron 
Wireless FM Mains Intercom 

Send $3 For Detailed Text Including CCT Diagram 


TORTECH PTY LTD 

TOROIDAL TRANSFORMERS 

Design and Manufacture 

Approved to AS3108 - 1990 & U.L. Standards 
Tel: (02) 642 6003 Fax: (02) 642 6127 


ADVERTISING RATES 
FOR THIS PAGE 

SMALL ADS: The minimum 
acceptable size of two centimetres x 
one column costs only $50. Other 
sizes up to a maximum of 10 
centimetres are rated at $30 per 
centimetre. 

CLASSIFIEDS: $4 for 40 letters. 



CLOSING DATE: Ads may be 
accepted up to the 10th of the 
month, two months prior to issue 
date. 

PAYMENT: Payment by cheque or 
money order only, plus your name 
and address, should be sent with 
your advertisement, to: 

The Advertising Production 
Manager, 

Electronics Australia, 

P.O. Box 199, 

ALEXANDRIA, NSW 2015 


EFIL 

VCR & TV Remedies 
1994 MANUALS AND SOFTWARE 
* Over 4000 New Faults 
* Exclusive Backup Service 

REPLY PAID 4 

PO BOX 969 AIR LIB BEACH 4802 

Ph 079 465690 Fax 079 467465 


Calling all hobbyists. We provide the challenge and money for 
you to design and build ua at many simple, useful, economical 
and original kit sets as possible based on one main integrated 
circuit, 8032, 40-pin, single chip microcontrollers. 

For free samples and lull technical specification ol this 8032, 
please write or lax to us. 

Yuga Enterprise, 

705 Sims Drive #03-09, 

Shun LI Industrial Complex, Singapore. 

Phene: (65) 741 0300 _ Fax: (65)749 1048 


PCB DESIGN BACKLOG? 

Let us get you back on track — BvtC 

Protel AutoTrax and AutoCAD experts. J . 

4-6 Ramptons Rd, Eltham North 3095 ^ S ?8 n 
Tel (03) 439 1969: Fax (03) 439 1499 pty.ltd. 


RapioPthk Li rioi] 

Established in 1933, RCS Radio is the 
only company which manufactures 
and sells every PCB and front panel 
published in EA and Silicon Chip. 

651 Eorest Road, Bexley, NSW 2207 
Ring (02) 587 3491 for instant prices. 


WEATHER FAX PROGRAMMES 
For IBM XT/ATs 

*** ‘RADFAX2’ $35, is a high resolu¬ 
tion, shortwave weather fax, morse & 
RTTY receiving program. Suitable for 
CGA, EGA, VGA & Hercules cards. 
Needs SSBhf radio and RADFAX 
decoder. 

*** ‘SATFAX’ $45, is a NOAA, Meteor 
& GMS weather satellite picture receiv¬ 
ing program. Needs EGA or VGA, & 
‘WEATHER FAX’ PC card. 

*•* MAXISAT’ Version 2.2 $75 is 
similar to SATFAX but needs 2MB of ex¬ 
panded memory (EMS 3.6 or 4.0) & 1024 
x 768 SVGA card. 

All programs are on 5.25" or 3.5" disks 
(state which) plus documentation, add 
$3. postage. 

ONLY from M. Delahunty, 42 Villiers 
Street, New Farm Qld 4005. Phone (07) 
358 2785. 

MOTORS: NEW HIGH OUTPUT 
Small light top quality German 

18 - 30V DC Max 600W (4/5hp) output. 
80% eft. 4000 - 16.000RPM. 520 gram. 
100 * 54mm. double ended 6 * 20mm 
shafts. $40. With 4, 5 and 6 to 1 reduc¬ 
tion g/box $65. 

Phone/fax: (09)349 9413. 


Printed Circuit Board Manufacture 

We manufacture hioh quality PCBs at 
prices so low, that it's not worth 
making yourself! / 

9 6 ° ® * INSTANT PCB'5 

PO Box448 Avalon 2_107 olo 




TV Yoke Exchange 
All types of Yoke Rewinds 
All types of Transformer Rewinds 

240V Isolation Transformers 
240/110V Output for Servicing 

Contact or write to: 

TRANSFORMER REWINDS 

Reply paid No.4, 

P.O. Box 1058, 

ST MARYS, NSW 2760. 

Phone: (02) 8331146 Fax: (02) 623 5559 
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NEWSWITCHMODE 
POWER SUPPLIES: 

90 - 132V AC input, 5V 7A, 12V 1.5A, 
-5V 0.1 A - output use two in series. 
$15. New Plug Packs: 120V AC in, 12V 
AC 0.75A out - use two in series. $4. 
New 2m Fibre Optic Leads $5. Large 
range of good used transformers: 240 - 
110 1500W, 240 - 16 50W, 240 - 15 
150W, 240 - 24 150W, 240 - 13CT 0.5A. 
Also 2, 4, 6 and 8 inch meters. Plus 
many others, all removed from top 
quality commercial equipment. If you 
need it, ASK — we may have it. 
Phone/fax; (09) 349 9413 

AMID0N FERROMAGNETIC CORES 

For all RF applications. Send business 
size SASE for data/price to RJ&US Im¬ 
ports, Box 431, Kiama NSW 2533. 

Agencies at Geoff Wood Electronics, 
Sydney; Webb Electronics, Albury; As¬ 
sociated TV Service, Hobart; Truscott 
Electronics, Melbourne. 

‘THE H0MEBUILT DYNAMO’ 

(construction plans), brushless electric 
generator, 1000 watt DC at 740 RPM. 
A$85 postpaid airmail from Al Forbes, 
Box 3919-EA, Auckland, New Zealand. 
Phone 0011 649 818 8967 anytime. 
Philips Ferroxdure rotor magnets (3700 
gauss) kit — now available cut to size 
and magnetised. 

UNUSUAL BOOKS 

Electronic devices, fireworks, lock- 
smithing, radar invisibility, surveillance, 
self-protection, unusual chemistry and 
more. For a complete catalogue, send 95 
cents in stamps to: 

Vector Press, Dept E, PO Box 434, 
Brighton SA 5048. 

VGA WESAT ADD-ONS 

WES2BMP converts pic files to bmp. 
TRAKSORT resorts TrakSat’s output 
into order of appearance. 

WESFLIP permanently flips pic files. 
WESZM allows enlargement viewing of 
pic files. 

WESED repairs noisy, misaligned 
pictures. 

Five programs for $19.50 inc pp. 3.5" 
or 5.25". 

D.K. Jensen, Jensen Street, M/S 541, 
Bundaberg Qld 4670. 

VALVE AMPLIFIERS 
Australian made 

Mono, stereo, guitar, using 2A3, 211, 
6L6 or 807 valves. Williamson reproduc¬ 
tions. Parts available for DIY construc¬ 


tors. Circuit diagrams and construction 
details for many types of valve amps. 
Valve equipment repairs. 

Lancroft Pty Ltd, PO Box 439, Bexley 


2207; phone (02) 567 5390. 


SOFTWARE 

Tcalculator 

$15 

Calculator VGA 

$25 

Teal + Cal VGA 

$30 

Parts Database 

$30 

Addresses Database 

$30 

Accounts Database 

$30 

Word Processor 

$35 

MicroPCB 

$40 

ZeusPCB 

$150 

Schematics 

$110 


These are not shareware. For infor¬ 
mation on any program send a $5 
postage fee. 

To order add $5 and send cheque or 
money order payable to: 

G.A. Georgopolous, 34 Scouller 
Street, Marrickville, NSW 2204. 

MOTOROLA 6805 EMULATOR 

and 68705 micro programmers. Prices 
and data from Graham Blowes, Mantis 
Micro Products, 38 Garnet Street, Nid- 
drie 3042; (03) 337 1917 (a/h) (03) 575 
3349 (b/h) fax (03) 575 3369. 

SONY VIDEO MONITOR 

Retailed $2202, take $800. 

Transmitter unit 95MHz $200 

Video sound modulator $200 

Shelving unit near new $300 

Phone (02) 602 0415 

KIT ASSEMBLY AND REPAIR 

Low rates. Contact Autronics on (08) 294 
8591. 

200 Watt Power MOSFET amplifier module 
As appeared in June 1994 issue Silicon Chip 
$159 each by B/card, M/card, $149 by cheque, M/0 
Fully assembled and tested kits $199 each 
P/P $8. CVnight air $10 Aust only 
COMPUTER & ELECTRONICS SERVICES PTY LTD 
27 Osborne Ave, Trevallyn, Launceston, TAS 7250 
Ph: 003 344 218, Fax: 003 314 328 Mob: 018 133 979 


WANTED 


SATELLITE TVR0 

gear C, Ku. Phone Tony on (06) 249 
4766. 

WANTED 

2A3, 6A3, 6B4-G, 300B, 845, 211 and 
other triode valves. 

Paper in oil caps and carbon resistors 
in quantities. Top prices. 

Phone (09) 9271946. 


The Dawn of 
Australia's 

RADIO 

Broadcasting 

One of the latest books to be 
published under the banner of 
Electronics Australia. 

Written by Philip Geeves, 
OAM, FRAHS, almost 10 years 
ago, it transports the reader to 
the beginning of broadcasting 
and outlines the roles played 
by technical pioneers, religious 
sects, individual personalities 
and politicians. 

Mr Geeves' writing reflects 
the vast amount of historical 
knowledge and experience he 
had gathered during his years 
in the industry. 

Many of the illustrations 
have been provided by AWA, a 
firm which played a key role 
in building many of the first 
radio stations. 

Copies may be obtained by 
forwarding a cheque or money 
order to the value of $7.00 (this 
includes postage and han¬ 
dling), to: 

The Book Shop > 
Federal Publishing 
Company, 

P.O. Box 199, 
Alexandria, NSW 2015 
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50 and 25 years ago... 

'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 


June 1944 

BC stations for troops: Recently, 
several new stations have been set up in 
the Pacific area. Operating on the normal 
broadcast band they are intended to 
bring entertainment to the fighting men 
of the United Nations. 

Recorded bands: Sound recorded on 
motion picture film is now being used 
by the Royal Canadian Air Force to 
supply band music. One sound truck 
for each of the 32 air training sta¬ 
tions, now supply the music for route 
marches, ceremonial parades and drill 
ground training. The Central Band of the 
RCAF recorded a series of marches on 
16mm film at the Associated Screen 
Studios in Montreal. 

45 minutes of continuous music was 
recorded on each reel of film. 


June 1969 

Colour TV committee: The 
Australian Broadcasting Control Board 
has circulated draft PAL colour tele¬ 
vision system standards to the industry, 
and has held a meeting in Melbourne 
with industry representatives to discuss 
the standards. 

The meeting decided to set up a com¬ 
mittee to make recommendations on 
standards for radiated signals, required 
transmission tests, and detailed equip¬ 
ment standards. The committee will deal 
with transmitters, receivers, relays, and 
studio equipment respectively. 

Coaxial cable link: A 603 mile 
coaxial cable system was recendy com¬ 
pleted between Perth, Geraldton and 
Carnarvon. The $7 million link is part 
of the planned development of an 


Australia-wide broadband telecom¬ 
munications trunk network. Special 
equipment was used to bury the cable 
directly to a depth of four feet without 
the use of trench excavating machines. 

The largest stage of the Aust ralian 
network, a microwave radio link of 
1440 miles skirting the Nullarbor Plain 
from Port Pine to Northam, is still 
under construction. 

When this link is completed later this 
year, a broadband network will run from 
Cairns through all mainland capitals to 
Carnarvon with spurs to Tasmania and 
many provincial centres. 

Television service: The Australian 
Broadcasting Commercial Board recent¬ 
ly made recommendations to the 
Postmaster-General regarding the exten¬ 
sion of television services to other 
centres in addition to those already ap¬ 
proved (Kalgoorlie, Geraldton, Ren- 
mark, Mount Isa and Darwin). 

The centres covered by these new 
recommendations include Alice 
Springs, which is one of the larger of the 
centres at present not provided with 
television services. 

The Postmaster-General has an¬ 
nounced that the plan will be adopted as 
far as it affects Alice Springs and certain 
other areas. ❖ 


EA CROSSWORD 

ACROSS 10. Prefix meaning over. (5) 

1. A regular EA feature. (7.8) 11. TV picture fault. (4) 

8. Part of the e/m spectrum. (9) 12. Base for circuitry. (5) 



13. Operate a button switch. (4) 

16. Plastic substance first 
made in 1935. (5) 

17. Benjamin-overthrew 

the caloric theory. (8) 

20. Structured in a regular 
form. (8) 

22. Interval between actions. (5) 

26. Cross current carrier with 
control cables! (4) 

27. Home of Sony. (5) 

28. A key function on a cassette 
player. (4) 

31. An electrode. (5) 

32. Name of vehicle that won 
1987 Solar Challenge. (9) 

33. These follow 008. (4-4,7) 

DOWN 

1. Data storage. (6) 

2. Branch within a learning 
centre. (7) 

3. Particle. (4) 

4. Part of an electric 
motor. (6) 

5. Noise of tape. (4) 

6. Disconnects from power 
source. (7) 

7. Listening device. (8) 

9. Grounds. (6) 

14. Having properties of charged 


particles. (5) 

15. Cause movement by 
force. (5) 

18. Sir Mark-.famous 

Australian physicist. (8) 

19. Undergoes radioactive 
disintegration. (6) 

21. Thin metal sheet. (7) 

23. Teleprompter. (7) 

24. Kind of connector 
(brand name). (6) 

25. Colloquial name for an 
electrician. (6) 

29. Very thin sheet of gold. (4) 

30. Condition with zero 
anemometer readout. (4) 

SOLUTION FOR 
MAY 1994 
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Electronics Australia's 

Professional 

Electronics 


NEW AUTOMATIC 
TRANSFORMER TESTERS 
FROM VOLTECH ARE 
FAST & EFFICIENT 


SYDNEY GETS A NEW 
COMPONENTS SUPPLIER: 
PRIME (AKA ST LUCIA) 



NEW VERSIONS OF HEWLETT-PACKARD'S 54600 
FAMILY OF DSO'S OFFER VECTOR MODE DISPLAY, 

UPDATE AT 1.5 MILLION POINTS PER SECOND 
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NEWS HIGHLIGHTS 


SYDNEY GETS 
NEW ELECTRONIC 
COMPONENTS OUTLET 

A new electronics component and 
equipment supplier has opened in Syd¬ 
ney: Prime Electronic Components, 
which is affiliated with long-established 
Brisbane firm St Lucia Electronics. En¬ 
thusiastic manager of the Sydney firm is 
Ms Jannifer Black, who was formerly 
spare parts supervisor at Akai Australia 
for some years, and also Queensland 
manager for Selectroparts. 

Prime’s current Sydney base and first 
wholesale/retail outlet is at 185 Par¬ 
ramatta Road, Remington 2140; phone 
(02) 746 1211, or fax (02) 746 1197. 

The showroom is unusually spacious, 
well laid out and designed to make it 
easy for customers to select from the 
large range of components, tools, test 
equipment, accessories and cables. 
Brands stocked include Arista, Ruke, 
Hakko, Cooper Tools, Scope, 
Electrolube, Nilsen Instruments, Emona 
Instruments, Warburton Franki, Lutron, 
Soanar/Arlec and Luxo. 

A comprehensive range of spare 
parts is also stocked for the servic¬ 
ing industry, including parts for 
Panasonic, Sharp, Akai, Sanyo, Mit- 
subishi/AWA and Samsung. 

Ms Black says that Prime’s main goal 
is in fact to provide a premium source 



Ms Jannifer Black, manager of Sydney’s 
new components store at Remington 


of spare parts and equipment for the ser¬ 
vice and manufacturing industry, with a 
superior stock range and a lot of em¬ 
phasis on maintaining stock levels. In 
short, to be a ‘one stop shop’ for service 
technicians and small manufacturers. 

However she added that “We’re happy 
to serve hobbyists and the public as 
well!” Ms Black also noted that Prime 
expects to release a catalog later in the 
year, to assist its customers in ordering. 


1994 ATERB 
SCHOLARSHIPS 

The Australian Telecommunications 
and Electronics Research Board 
(ATERB) has this year awarded eight 
one-year postgraduate scholarships, each 
worth $11,000 tax free and with the pos¬ 
sibility of extending to three years. The 
1994 Scholarship recipients are: 

• Lachlan Andrew, University of Mel¬ 
bourne (A Comparison of Neural Net¬ 
work and Classical Techniques for 
Image Coding) 

• Michael Cahill, University of Mel¬ 
bourne (Photonic Code Division Mul¬ 
tiple Access (CDMA) Networks) 

• Min Vui Chan, University of Mel¬ 
bourne (Wavelength Switching and 
Routing) 

• Jason Choong, University of Mel¬ 
bourne (Traffic Modelling of Wireless 
Communications Networks) 

• David Leask, University of Melbourne 
(Hardware Implementation of Adap¬ 
tion Layers in a Multimedia Terminal) 

• Matthew Ma, Australian National 
University (Optical Fibre Non- 
Linearities) 

• Ian Oppermann, University of Syd¬ 
ney (Code Division Multiple Access 
Systems) 

• David G. Salinas, University of Syd¬ 
ney (Grain Gratings in Optical Fibres) 
The Australian Telecommunications 

and Electronics Research Board is joint¬ 
ly sponsored by Telecom Australia, 
CSIRO and DSTO. 

AF TRANSFORMER 
DESIGN SERVICE 

Sydney-based toroidal transformer 
manufacturer Tortech has expanded its 
activities to include the design and 
manufacture of toroidal audio trans¬ 
formers, and can now offer a computer- 
based design and performance 
simulation facility for customers who 
need such transformers. 

The facility has already been used to 
design audio output transformers for 
both valve and solid state amplifiers, and 
also transformers for matching electros¬ 
tatic loudspeakers. 

Tortech’s chief designer Mike Larkin 
notes that the advantage of the new com- 
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puter simulation facility is that “We can 
design the correct transformer efficient¬ 
ly, and produce a prototype that is right 
first time”. 

Tortech can manufacture toroidal 
transformers with power ratings from 
20VA to 7.5kVA. The company is ap¬ 
proved to Australian Standards 
AS3108, and all transformers are made 
to QA guidelines to ensure guaranteed 
performance. Further information can be 
obtained from Mike Larkin on (02) 
642 6003, or fax (02) 642 6127. 

C-CUBE LICENCES 
GI'S DIGICIPHERII 

General Instruments has licensed its 
DigiCypher n video compression tech¬ 
nology to chip maker C-Cube Microsys¬ 
tems, for use in its Multimode Video 
Decoder and VideoRISC Video Encoder 
products (which also support the 
MPEG-2 standard). 

The C-Cube video encoders and 
decoders using the new technology will 
be made available to GI and other equip¬ 
ment makers which have licensed the 
DigiCypher II system. The licensees in¬ 
clude Hewlett-Packard, Scientific Atlan¬ 
ta and Zenith. 

PANAMSAT DELAYED 

According to Coop's Technology 
Digest (March 25, 1994), the Ariane 
rocket launch failure in late January is 


GOVT SOURCING 
GPS FROM USA 

The Australian Government has 
chosen US manufacturer Allen Osborne 
Associates Inc as its prime supplier of 
Key equipment for a new GPS (Global 
Positioning System) based national 
geodetic and mapping network. 

This is the second Pacific Rim order 
in a short space of time for the company, 
which recently supplied GPS equipment 
to Taiwan. 

The system will comprise 11 high 
performance ICS-4000Z TurboRogue 
GPS receivers, forming an integral part 
of a network of automated monitoring 
stations situated throughout the 
Australian mainland and at several 
offshore locations. Once operational, 
they will make use of US military 
GPS satellites now available for 
civilian applications. 

Currently, there is a network of precise 
GPS receiver sites in international ser¬ 
vice, but few in the southern hemisphere. 
According to Dr Robert Snow, Allen Os¬ 
borne Associates’ Vice President of 



Ericsson claims that Its new 
GH337 Is the world’s smallest 
digital mobile telephone for the 
GSM system. It measures 130x49 
x 24mm, and weighs only 200 
grams — Including a battery 
which powers It for up to 80 
minutes of use. 


likely to produce a delay of at least three 
months to launches scheduled for the 
remainder of 1994 and early 1995. This 
means that the PanAmSat PAS-2 satel¬ 
lite, to be positioned at 169°E where it 
will be able to cover much of Australia 
(as well as other Pacific Rim countries), 
will possibly not be launched now until 
mid-August 

As a result, the satellite may not be 
operational until mid October. The 
USA’s DirecTv service decided not to 
risk the scheduled July launch of its 
second DBS satellite, and has switched 
from Ariane to an Atlas launch vehicle. 

OZ CELLULAR 
SYSTEMS TO CTI 

Stanilite Electronics has announced a 
contract to supply a further 15 of its 
Cellswitch cellular telephone systems to 
CTI, the consortium operating 
Argentina’s national cellular telephone 
network. The A$2.5 million contract is 
for the supply of the equipment, spare 
parts, installation and commissioning 
services. All 15 of the additional systems 
were to be shipped in the first three 
weeks of April 

This contract follows on from 
Stanilite’s A$16.5 million supply of 70 
Cellswitch systems to the CTI consor¬ 
tium earlier this year. The entire order 
for the first 70 systems was shipped in 
under three months, meeting all 
schedules stipulated in the first contract 



Business Development, the new network 
will contribute greatly towards creating 
a truly global system. 

“The TurboRogue is capable of digi¬ 
tally tracking up to eight GPS satellites 
simultaneously and independently”, he 
says. “It has a very accurate track¬ 
ing performance and the ability to 
minimise loss of lock by the receiver on 
the GPS satellites”. 

As well as mapping and surveying, the 


Australian network will be used for 
navigation, ionospheric monitoring, GPS 
system integrity monitoring and deter¬ 
mining the precise orbital characteristics 
of selected GPS satellites in order to 
verify their positioning accuracy. This 
information will then be supplied to the 
International GPS Service, a cooperative 
body comprising NASA, the European 
Space Agency and other scientific 
groups around the globe. 


ELECTRONICS Australia, June 1994 


107 

























NEWS HIGHLIGHTS 


Since the first systems arrived in Argen¬ 
tina, Stanilite has had several teams of 
engineers concurrently commissioning 
them, and to date CTI have expressed 
great satisfaction with the network roll¬ 
out progress. 

MIST GROUND 
STATION FOR GRO 

NASA has opened a new, remote 
ground station in Tidbinbilla, Australia 
— the GRO Remote Terminal System — 
to receive scientific data from die Com¬ 
pton Gamma-Ray Observatory (GRO) 
via a Tracking and Data Relay Satellite 
(TDRS) which was moved into position 
over the Indian Ocean. 

The decision to build the ground sta¬ 
tion and devote a TDRS to the Compton 
GRO came after the observatory’s tape 
recorders failed, restricting transmission 
of scientific data to real time only. Since 
Compton was compatible with TDRS, 
this ground station option was feasible. 
An in-orbit repair of the Compton GRO 
was an alternative, but would have been 
much more costly. 

“While the new ground station is 
devoted to Compton at this time, it has 
the potential for use by other Earth- 
orbital spacecraft. The TDRS system 
was designed to operate with ail the 
TDRS spacecraft in view of a single 
ground station. As a result, coverage 
could not be provided in a small region 
on Earth — the so-called Zone of Ex¬ 
clusion over the Indian Ocean. With ac¬ 
tivation of this ground facility, the TDRS 
system can, for the first time, provide 
global coverage,” said Charles Force, 
Associate Administration in NASA’s Of¬ 
fice of Space Communications, 
Washington, DC. 

Work on the station was com¬ 
pleted in a relatively shot time and 
within its US$12 million budget. 
Work began in September 1992 to im¬ 
plement a remotely controlled terminal 
at an existing NASA site and was a 
cooperative effort between the 
Australian Space Office and NASA. 

PNG SATELLITE 
CONTRACT TO S-A 

Scientific Atlanta has signed a US$3.3 
million contract with Papua New 
Guinea’s Post and Telecommunications 
Corporation to upgrade the country’s 
domestic satellite system. 

Scientific Atlanta will provide PTC 
with equipment and services to transfer 
the operation of PNG’s domestic satellite 
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British company Morgan Matroc has released a new range of low cost 
microwave resonators made from three new electro-ceramic materials, 
claimed to ‘sound the death knell’ for traditional metallic cavities in the next 
generation of RF systems. The resonators use barlum-zinc-tantalate, 
barlum-neodymlam-tltanate and magnesium-calclum-tltanate, which allow 
optimisation of performance as high as 26GHz. 


system from PALAPA to INTELSAT. 
Scientific-Atlanta will also upgrade the 
system from a microwave restoration 
network to one that provides permanent 
distribution of voice, data and fascimile 
services to PNG’s major urban areas. 

AT&T PLANT 
FOR AUSTRALIA 

AT&T has announced plans to develop 
an advanced cable manufacturing facility 
in Australia to produce cabling products 
in support of its Structured Cabling Sys¬ 
tem, SYSTIMAX. 

The new manufacturing facility will be 
the sole source of supply for this high 
demand cabling product within the Asia 
Pacific region. The total direct invest¬ 
ment will be in excess of $20 million. 


NEWS BRIEFS 


• Mr Artur Schechtman of Brazil has been elected Chairman of the Inmarsat Council for the 
coming year. He succeeds Mr Jean Paul Brillaud of France, whose term ended with the 
conclusion of the Council's 48th meeting in London on 2 March 1994. 

• HR Conferences has announced a seminar on broadcasting, called Future Directions in 
Broadcast Programming to be held at the Hyatt Kingsgate, Sydney, on June 20-21, 1994. 
Guest speakers will include Communications Minister Michael Lee. For more information phone 
(02) 954 5844. 

• Philips Industries Holdings Limited has announced its activities in Australia are to come 
under the name of Philips Electronics Australia Limited from 21 March 1994. 

• TDK has appointed Brett Campbell as its NSW Sales Representative to handle sales of its 
audio/video tapes and accessories. 

• ELENEX Australia 94 the 6th Australian International Electrical and Electronic Industries 
Exhibition will be staged at the Royal Exhibition Building, Melbourne 18-21 October 1994. For 
further information contact Noel Gray (03) 867 4500. ❖ 


Although a highly automated produc¬ 
tion, AT&T initially plans to employ 
more than 40 people, and plans to grow 
significantly over the years, in response 
to increasing market demand within the 
region. The exact location for the factory 
has not yet been finalised. 

“We are pleased to have chosen 
Australia for the location of our SYS¬ 
TIMAX cable manufacturing factory in 
the region,” said Mr Chip Barton, 
Managing Director, AT&T Australia. 
“Australia’s large use of high speed 
data networks, its sophisticated business 
infrastructures, the availability of good 
raw materials, coupled with its 
strong base of technology makes it a per¬ 
fect match to our mission to deliver 
quality products.” 

In addition to supplying the Australian 
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market, AT&T expects to export more 
than half of the cabling products 
manufactured at this new facility. 
Scheduled to begin operations during the 
first quarter of 1995, the new factory will 
rely primarily on locally available raw 
materials for its production of Category 
5 UTP cabling products. 

NEW ROBOT 
FOR TEACHING 

Branch and Associates, the Tasmanian 
robotics company, have released a new 
educational and research robot called 


‘Fander’. The robot can serve as a teach¬ 
ing tool in engineering and information 
science departments in universities and 
colleges. It is also a mobile re¬ 
search platform and is proving useful to 
companies and executives involved in 
robotic research. 

Fander is battery powered and con¬ 
tains its own 386 computer. Peripheral 
control is via a custom expansion card 
designed and made in Australia. Fander 
is essentially a stand alone device and all 
programs and algorithm modifications 
can be made via the integral keypad and 
LCD screen, at any time. 



US COMPUTER EXPERT 
AT SYDNEY SEMINAR 

Professor Greg McRae, recognised in¬ 
ternational authority and adviser to the 
US Administration on high performance 
computing and communications 
(HPC&C), addressed a recent seminar at 
The Earth Exchange Museum in Sydney. 

Organised by The Warren Centre for 
Advanced Engineering within the 
University of Sydney, the seminar fol¬ 
lowed the success of the 1992 study, 
‘Engineering the Future with High Per¬ 
formance Computing’. Led by Greg 
McRae, this project brought together 
more than 60 participants from 
Australian industry, government and 
universities to demonstrate the value of 
HPC&C technology to solve a wide 
range of practical applications. 

Professor McRae is Professor of 
Chemical Engineering at the Mas¬ 
sachusetts Institute of Technology and 
fills senior advisory roles for the US 
National Science Foundation and the 
White House. 

Born and educated in Australia, 
Professor McRae has had a long and dis¬ 



tinguished career in research and teach¬ 
ing in the US as well as international 
consulting on Air Quality Modelling and 
High Performance Computing. 

A number of speakers from business, 
HPC&C centres, State governments and 
research institutions also addressed the 
seminar which was opened by Dr John 
Bell, Chief Science Adviser of the Com¬ 
monwealth Department of Industry, 
Science and Technology who said, “Un¬ 
less we improve industry access to su¬ 
percomputing facilities, we will fall 
behind our international competitors.” 


However, an RS232 link can be used 
to interface the robot to another com¬ 
puter and monitor, thus enabling the user 
to get full graphical representation of the 
available demonstrations. 

Claimed to be in a class of its own, 
Fander gives the user demonstration 
programs in mapping, line following, 
wall following, random walks and reac¬ 
tion to external stimuli (tropism). 

Branch and Associates have recently 
acquired a controlling interest in the 
Denning Mobile Robotics Company in 
the USA. Mr Allan Branch has been ap¬ 
pointed President and CEO. The Fander 
robot will be marketed in the USA under 
the Denning name, and agents have also 
been appointed in Europe. 

TELECOM PAY-TV 
CONTRACT TO PHILIPS 

Telecom Australia has awarded a $160 
million-plus contract to Philips to pro¬ 
vide the technical equipment and know¬ 
how to deliver full interactive television 
to Australian audiences by mid to late 
1994. PhllipiTwon a protracted tender 
procedure against the US company 
AT&T and the Australian manufacturing 
group Pacific Dunlop, from an original 
shortlist of seven. 

The Chairman of Philips Electronics in 
Australia, Mr Justus Veeneklaas, said 
Telecom Australia’s decision to choose 
Philips as its systems integrator and core 
network supplier in establishing its na¬ 
tional Broadband Services meant 
Australia is well placed to lead the world 
in providing planned digital information 
super highway capabilities. 

Mr Veeneklaas added that the strong 
combination of Telecom’s outstanding 
performance as a carrier, and Philips’ 
technology development leadership and 
service experience, would ensure rapid 
and successful implementation of cus¬ 
tomer Broadband Services. 

This is the largest contract ever 
awarded to Philips Australia, which 
was established in 1926. The con¬ 
tract will be managed by Philips Public 
Telecommunications Systems, headed 
by Mr Brian Adams and headquartered 
in Melbourne. 

Under the contract announced by 
Telecom, Philips deliveries will include 
cable and cable transmission equipment 
As the systems integrator for the Broad¬ 
band Services network. Philips will 
design, optimise and build into the net¬ 
work upgrade capacity. 

Philips is working with Telecom to 
decide upon the set-top units and as¬ 
sociated facilities which will add a fur¬ 
ther $90m to the project. ❖ 
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Solid State Update 
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Easy to use 
programmable amp 

The PGA103 from Burr-Brown is a 
monolithic digitally programmable 
amplifier available in eight-pin DIP and 
SO-8 surface mount packages. Gains of 
1, 10 and 100 are digitally selected by 
two TTL or CMOS-compatible control 
lines, giving an easy to use solution for 
systems that must handle wide dynamic 
range signals. The device suits a wide 
range of applications, including process 
control, medical instrumentation, 
test/measurement equipment and general- 
purpose analog boards. 

The settling time of the PGA103 is 
around 2.5us for gains of 1 or 10, and 8us 
for a gain of 100; fast enough to use in 
multiplexed data acquisition systems. 
Bandwidth is 250kHz at a gain of 100 
and the quiescent current is 2.6mA. 
Depending on the gain, the gain steps 
have an accuracy of better than +1-0.2%. 

The amplifier operates on voltages 
from +/-4.5V to +/-18V and is 
specified over the extended industrial 
range of -40°C to +85°C. 

For further information circle 276 on 
the reader service coupon or contact 
Kenelec, 2 Apollo Court, Blackburn 
3130; phone (03) 878 2700. 

3V uP supervisor 

Maxim has announced its microproces¬ 
sor supervisory circuits designed specifi¬ 
cally for 3V and 3.3V systems. These 
devices offer true battery-backup 
switchover, which is difficult to achieve 
at 3 V. Choosing the higher of the backup 
battery or mains supply, as done by 5V 
uP supervisors, would lead to erroneous 
backup switchovers, since the backup 
battery is typically greater (3V to 3.6V) 
than the main power supply (2.7 to 3.6V), 
during normal operation. The new 
devices avoid this problem by switching 
over to the backup battery only when the 
main supply has fallen below 2.4 V. 

The supervisors provide four functions. 

1. A reset during power-up, power-down 
and brownout conditions. 

2. Battery backup switching for CMOS 
RAM, CMOS uP or other low- 
power logic. 

3. A reset pulse if the watchdog timer has 
not been toggled within 1.6 seconds. 


4. A 1.25V threshold detector for power- 
fail warning or low-battery detection, 
or to monitor a power supply other 
than+5V. 

The devices feature a precision supply 
voltage monitor, a 200ms reset time 
delay, a 1.6 second watchdog timer and a 
50nA battery supply current in battery- 
backup mode. The part numbers are 
MAX690RST/MAX802RST (200uA 
quiescent current) and MAX804RST/ 
MAX805RST (50uA). 

For further information circle 275 on 
the reader service coupon, or contact Vel- 
tek, 18 Harker Street, Burwood 3125; 
phone (03) 808 7511. 

400V/250V form C 
solid state relay 

Claimed as an industry first, AT&T has 
announced a single chip solid state form 
C relay with guaranteed break-before¬ 
make operation. This ensures that the two 
outputs are never on at the same time. 

The LH1527 (the 400V version) and 
the LH1537 (the 250V version) are the 
first optically coupled form C solid state 
relays available in a six pin package. The 



Dual solid state relays 

Zatek has announced AT&T’s new dual 
form A(normally-open) solid state relays, 
the LH1531 and LH1532. The devices 
are for low current applications and will 
switch up to 350V (AC or DC) at up to 
110mA while providing extremely high 
off-resistance and very low switch offset 
This makes them ideal for instrumenta¬ 
tion, test equipment and telephone 
switching applications. The two devices 


devices are true form C solid state relays, 
with a normally-closed, normally-open 
and a common output Advantages over 
other solid state relays include smaller 
size, faster actuation times, and higher 
breakdown voltage. An eight pin version 
is also available which allows inde¬ 
pendent form A and form B operation. 
The devices are available in DIP and sur¬ 
face mount gull wing packages. 

For further information circle 274 on 
the reader service coupon or contact 
Zatek Components, 1059 - 1063 Vic¬ 
toria Road, West Ryde 2114; phone (02) 
8740122. 

5V precision 
voltage reference 

Burr-Brown’s new REF05 is a high 
performance, precision +5V voltage ref¬ 
erence which is a pin for pin replacement 
for the industry standard REF-05. It has a 
guaranteed long term output voltage drift 
of 25ppm/1000 hours (max). Applica¬ 
tions include precision regulators, test 
equipment, constant current sources, 
digital voltmeters, A/D and D/A con¬ 
verters, and portable instrumentation. 



differ in that the LH1531 has an in¬ 
tegrated Vbe multiplier that allows very 
fast turn-on, while the LH1532 has on- 
chip current-limiting circuitry to provide 
protection from voltage surges. The ICs 
feature 3.75kV AC input-to-output isola¬ 
tion in a double-moulded package. 

For further information, circle 277 on 
the reader services coupon, or contact 
Zatek Components, 1059 - 1063 Victoria 
Road, West Ryde 2114; phone 874 0122. 


110 


ELECTRONICS Australia, June 1994 







Compact CQFP128K x 32 SRAM 

White Technology has introduced the WS-128K x 32 CMOS 
family of compact SRAM 32-bit configured memory modules. 
Designed for surface mounting, these compact 68-pin ceramic 
quad flat pack (CQFP) devices are housed in a hermetic ceramic 
package. They are offered in a 35mm (1.38") square dimension 
and stand 5.5mm (0.215") high. A 3.55mm (0.140") package for 
low profile applications is under development, as is a 512K x 
32, 16-megabit SRAM. The new devices are an alternative to 
the industry standard 32-pin x 8 DIP configuration, and provide 
denser packaging than equivalent organisations in DIPs. 

The modules are constructed on a multilayer ceramic sub¬ 
strate and hermetically sealed with a welded metal cover. Be¬ 
cause of their rugged construction and small size, they have 
better mechanical stability in applications where acceleration, 
shock, vibration and space are major considerations. 

TheSe SRAM devices have access times from 20ns to 120ns 
and feature low power CMOS design, TTL compatible inputs 
and outputs and five volt operation. RAD tolerant devices are 
available in some speeds. 

All devices are also available in a compact PGA type 66-pin 
hex-in-line hermetic ceramic package that measures only 
30.1mm (1.18") square and standards 5.7mm (0.225") high. 



For further information contact White Technology, 4246 
E.Wood Street, Phoenix, Az 85040; phone (602) 437 1520, fax 
(602)4379120. 


The REF05 provides a stable +5V out¬ 
put which can be adjusted over a +1-6% 
minimum range with minimal effect on 
temperature stability. It operates from a 
single supply input range from 8V DC to 
40V DC with a current drain of 1mA. It 
uses a buried zener technology, which 
has a temperature stability of 8.5ppm/°C 
(max) in the -55°C to +125°C tempera¬ 
ture range. 

Key specifications for the device in¬ 
clude +5V +/-0.1% (max) output volt¬ 
age, lOuVp-p (0.1Hz to 10Hz) noise, 
0.008% (max) line regulation, 
0.005%/mA (max) load regulation and 
1.4mA (max) quiescent current. Operat¬ 
ing over the extended temperature range 
of -40°C to +85°C, the REF05 is avail¬ 
able in an eight lead hermetic TO-99 
metal package. 

For further information circle 271 
on the reader service coupon or contact 
Kenelec, 2 Apollo Court, Blackburn 
3130; phone (03) 878 2700, fax (03) 
8780824. 

High frequency 
solid state relay 

Zatek has available AT&T’s LH1514, 
the first solid state relay to perform in 
high frequency, low on-resistance ap¬ 
plications such as protection switching 
in a telephone network. It provides a 
compact solid state solution that con¬ 
sumes less power than electromechani¬ 
cal relays, and is available in a surface 
mount package. 

The LH1514 provides fast actuation 
and a highly reliable connection for criti¬ 
cal T1 protection switching. It is capable 
of switching Dll, DS1A (CEPT), DS1C 


and DS2 rates from T1 carriers, and is 
also ideal for multiplexing in digital ac¬ 
cess cross connects (DACs) and channel 
banks, and for intra-office data routing. 

The LH1514 is a low on-resistance 
solid state relay on a monolithic receptor 
die. It is optically coupled and does not 
require a power supply to operate. 
High frequency operation is achieved 
by integrating ‘T’ termination into the 
die. It features an isolation voltage of 
3.75kVRMS. 

For further information circle 273 on 
the reader service coupon or contac Zatek 
Components, 1059 - 1063 Victoria Road, 
West Ryde 2114; phone (02) 874 0122. 

High sensitivity 
0.25" CCDs 

Toshiba has developed two 0.25" 
charged coupled devices (CCD) area 
image sensors with a photosensitivity 
of 590mV, a new high for the in¬ 
dustry. Cameras incorporating the sen¬ 
sors will be able to operate in very low 
ambient light. The new devices are 
the TCD5391P for NTSC and the 
TCD5381P for PAL, incorporating 
270,000 pixels and 320,000 pixels 
respectively. CCD image sensors are 
widely used in home use camcor¬ 
ders, broadcasting cameras and medi¬ 
cal cameras. 

CCDs are made of multiple image sen¬ 
sor cells, each consisting of a photodiode 
and a vertical resistor. The individual 
cells are covered by a single beam con¬ 
densing on chip microlens that focuses 
light onto the photodiode, increasing sen¬ 
sitivity to the light beam. 

The eneigy of the beam is converted to 


an electric charge, read out through the 
resistor to the output section. At this 
point, the charge is converted into a volt¬ 
age signal. 

The new device optimises the relative 
sizes of the photodiode and vertical resis¬ 
tor in each cell, so as to maximise ef¬ 
ficiency and increase the sensitivity of 
the CCD. 

If the photodiode is too big, the vertical 
resistor will be too small to read out the 
entire charge it generates. If the vertical 
resistor is too big, the electric charge 
from the photodiode is insufficient and 
sensitivity is reduced. 

For further information, contact 
Toshiba Australia, PO Box 350, North 
Ryde 2113; phone (02) 887 3322. ♦ 


WANTED 

SCRAP PCB's 

We will pay CASH for your 
scrap/obsolete PCB'a 
containing soldered/socketted 
DRAM, EPROMs or CPUs 

SURPLUS 

STOCK 

all semicon's considered 

Memory International 
Voicm(Bi sjasaeioo 
Fmxftei sgaaaaioa 
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Test & Measuring Feature: 


MICRO-CONTROLLED 
TRANSFORMER TESTERS 

British firm Voltech, well known for its power analysers, has expanded into a new area with the 
release of its compact AT3500 and AT1000 automatic transformer testers. These can be easily 
programmed to perform a sequence of standard tests on transformers and inductors, at frequencies 
up to 300kHz. They also have provision to either print out the results or send them back to a PC 
server for data logging, etc. 

by JIM ROWE 

Traditionally, effective testing of trans¬ 
formers and inductors has involved a fair 
amount of expensive equipment and 
some skilled people to drive it. Even then, 
it can be quite time consuming — so 
overall, it’s a costly business. Yet at the 
same time, it’s also a crucial one, for both 
transformer makers themselves and for 
many of the firms which use them in their 
own products. 

Nowadays, there’s increasing pressure 
on transformer makers to be able to 
guarantee that their products meet 
specifications, and international stand¬ 
ards. This can generally only be done by 
100% testing before despatch. Mean¬ 
while, equipment makers often need to 
protect themselves by performing 100% 

QA testing on all components on arrival, 
before they’re built into expensive or 
critical systems. 
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While many electronic components, 
both passive and active, can now be tested 
automatically and efficiently, until very 
recently this has not be easy with wound 
components like transformers and induc¬ 
tors. Only the largest manufacturers have 
been able to justify the kind of specialised 
testing facilities, often with robotic han¬ 
dling equipment, that has been required. 

Happily British firm Voltech has now 
changed all this, with its development of 
two new automatic testers which are com¬ 
pact enough to sit on a standard bench 
top. About the size of a flat-bed A3 image 
scanner, the ATI000 and AT3500 can 
carry out a wide range of standard trans¬ 
former/inductor tests, under the control of 
an inbuilt microcomputer. And they can 
be easily programmed, either directly 
from the front panel or by downloading 
from a PC, to conduct a complete se¬ 


quence of tests rapidly, in response to a 
single press of a button. 

This means that once set up, the 
testers can be operated rapidly and effi¬ 
ciently in a production or QA environ¬ 
ment by unskilled labour — allowing a 
big saving in costs compared with the 
traditional approach. 

To make setup more efficient as well, 
the testers are designed to take interchan¬ 
geable test fixture plates, which plug into 
an array of sockets in the top of the tester 
and are attached by means of quick- 
release screws. By having a set of these 
plates, each set up with test fixtures to suit 
different transformer/inductor sizes and 
models, the testers can be set up to test 
different components in short order. The 
socket array on the top of the testers has 
20 pairs of sockets, for driving and Kelvin 
sensing of up to 20 measurement nodes. 















In addition, the testers include program 
memory based on EEPROMs, which can 
store the testing programs for many dif¬ 
ferent models for virtually ‘instant’ recall. 
Hence once the testing programs have 
been created, finalised and stored in 
memory, the involvement of skilled staff 
is minimal. 

The ATI000 tester 

The AT1000 is functionally the simpler 
of the two testers, and is designed for 
users who only need to perform the six 
most common tests: 

Winding resistance; Turns ratio and 
phasing; Inductance; Leakage induc¬ 
tance; Inter-winding capacitance; and In¬ 
sulation resistance. 

Winding resistance can be measured 
over a wide range, from 500u£2 to 100k, 
with an accuracy of +/-1% of reading +/- 
lmfl and a measurement time of around 
0.5s. The range for turns ratio is also very 
wide — from 0.0003 to 3000, with a test 
frequency adjustable between 20Hz and 
100kHz and in amplitude between lOmV 
and 5V RMS. Accuracy is again +/-!% of 
reading (+/-0.05% per kHz), with a test¬ 
ing time of around 0.8s for the first ratio, 
and 0.4s for later ratios. 

Inductance can be measured in the 
range 500nH - lOkH, over the frequency 


range from 20Hz to 300kHz and with a 
test signal amplitude of again lOmV - 5V 
RMS. The DC bias current can also be set 
in the range 0 - 500mA Quoted accuracy 
is +/-1% of reading +/-100nH +/-0.1% 
per kHz, or typically +/-10% for a Q 
measurement of 30 at 1kHz. Measure¬ 
ment time is around Is. 

Leakage inductance can be measured in 
the range 500nH - 10H, over the same 
frequency range as for inductance and 
with a test signal amplitude range of 
lOmV - IV RMS. Quoted accuracy here 
is +/-3% of reading +/-100nH +/-0.1% 
per kHz, and the measurement time is 
around 2.1s. 

The inter-winding capacitance test has 
a measurement range of 5pF - luF, with a 
frequency range of again 20Hz - 300kHz 
and a test voltage range of lOmV - 5V 
RMS. The quoted accuracy is +1-1% of 
reading +/-3pF +/-0.1% per kHz, and the 
measurement time is around 1.1s. 

Finally the insulation resistance test 
measures from 1M to 10GQ, with a test 
voltage adjustable from 50V - 500V DC 
and a dwell time adjustable from 100ms 
to 60s. Quoted accuracy is +/-5M at 
100M. The AT1000 has a sealed 
membrane type QWERTY keyboard built 
into the front panel for programming and 
setup, with a two-line LCD panel for 


menu display and parameter value 
readout. A set of five separate keys is 
used for testing control, etc, with a 
pair of LEDs for PASS/FAIL test indica¬ 
tion and a beeper for optional audio 
indication of failures. 

At the rear of the unit are both 
parallel and RS-232C printer ports (for 
driving a printer directly, to print out 
batch test results), an RS-232C serial 
communications port for interfacing the 
AT1000 to a PC server, and sockets for 
interfacing to a foot switch and for control 
of a text fixture. 

Physically the AT1000 tester measures 
only 427 x 105 x 500mm, and weighs 
10kg. It has a power consumption of only 
15W, and can operate on supplies of 90 - 
260V AC, 47 - 63Hz. 

The AT1000 comes complete with 
manual, cables, a 3.5" floppy disk with 
PC server software, and one 20-node test 
fixture plate. Additional plates are avail¬ 
able as options, as are calibration fixtures, 
printer cables and a maintenance manual. 

The AT3500 

The AT3500 tester is the larger of the 
two, and provides facilities for additional 
tests as well as a wider measurement 
range for some of the same tests as per¬ 
formed on the AT1000. It’s designed to 


FULL IEC555 CAPABILITY 
FOR LESS THAN A 
DEDICATED FLICKERMETER! 
(THAT'S THE MEASURE OF 
VOLTECH'S POWER.) 



Analyze all the benefits of Voltech's new, 
value-for-money PM3000A power analyzer and 
you'll see there's no competition. The main 
benefit being full IEC555 testing (in line with the 
recent Parts 2 & 3) costing less than a simple 
flickermeter! 

The PM3000A accurately and efficiently tests 
for steady state/fluctuating harmonics, fluctuating 
voltages and flicker. And because all functions are 
digitally controlled, there's no more tedious 
calibration or ranging. 

■ Fluctuating harmonics displayed as realtime bar 
graphics. 

■ Graphic displays of harmonic variation in time. 

■ Flickermeter calculation of Pst and Pit values. 

■ Proprietary flicker mode for pre-compliance 
testing without special sources or impedances. 

■ Voltage deviations (dc, dmax, and dt) 
calculated as required by Part 3. 

All test modes reside in the on-board memory 
and can be easily accessed by loading the 
software into your PC and working direct on 
screen. 

The PM3000A is suitable for pre-compliance 
testing of all equipment classes - and is also fully 
specified for use as a compliance tester. In 
addition, all purchasers will 
receive free software for 
future IEC555 modes. 

For the full technical spec, 
phone John Thompson at 
Westinghouse Industrial 
Products on 03-391-1300 (or 
fax 03-391-6607) and ask for 
Application Note 104. 

Voltech 
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Pomona offers 
more test 


accessories 
than anyone 
in the world. 



ADAPTERS 

Banana, BNC, TNC, 
UHF, Type N, SMA, 
Phone, Phono, 
Alligator Adapters, 
Terminators, 
Panel/Bulkhead 
Receptacles 
Tube Test Sockets 


BOXES 

Thermoplastic 
Phenolic 
Die Cast Aluminium 
Extruded Aluminium 
Connectorized 


ITT Pomona 


1C TEST CUPS b 
ADAPTORS 

DIP, SOIC, PLCC, 
PGA, LCC, PQFP, 
Clips & Adapters 


SINGLE-POINT TEST 
CUPS 

Cable & Cord 
* Selector 

Micrograbber 
Minigrabber 
Maxigrabber 



SMD Grabber 
Minipincer™ 
Test Clips & Cords 


JUMPERS & CABLES 

Miniature & Standard 
Banana, Spade Lug, 
BNC, TNC, Pin Tips, 
Alligator, UHF, N, 
Triax, Phono, F, 
Phone Cables & 
Cords. 



TEST LEAD b KITS 

Standard, 
Replaceable, 
Repairable, Tweezer, 
Test Leads & 
Accessories for 
Multimeters & 
Oscilloscopes 



KC ELECTRONICS 

A UNIT OF GEC AUSTRALIA 

Suite 3,888 Doncaster Road, Doncaster 

Victoria 3108 Australia 

Tel (03) 848 1266 Fax (03) 848 1799 



Transformer Testers 

perform virtually all of the tests required for a complete evalua¬ 
tion of transformers 

and inductors, and also includes additional facilities such as a 
built-in printer and an automatic safety-interlocked lid. 

In addition to the tests performed by the AT1000, the AT3500 
checks magnetising current, open-circuit voltage, inter-turn 
stress/watts loss, inter-winding leakage current, and ‘Hi-Pot* tests 
— the application of AC voltages of up to 5kV between windings 
and/or the core, to check for insulation breakdown. 

The AT3500 specs for the six basic tests are very similar to 
those for the AT1000, except that in a couple of places it’s better. 
The turns ratio range covered is from 0.0001 to 10,000, for ex¬ 
ample, while the maximum test voltage for many of the tests is 
10V RMS instead of 5V, and 850V DC for the insulation resis¬ 
tance test rather than 500V. 

The additional test for magnetising current has a range of 
lOOuA - 2A RMS (4A peak), with source voltage adjustable from 
10V to 500V RMS and from 20Hz to 2.5kHz. The quoted ac¬ 
curacy is +/-1.5% of reading +/-5uA below 10mA, and +/-0.5mA 
above 10mA. Testing time is around Is, but depends upon the 
current settling time. 

The open-circuit voltage test has a range of 0 - 500V RMS AC 
(or 0 - 800V DC), and has an accuracy of +/-1% of reading 
+/-10mV. Testing time per measurement is approximately 450ms. 
The inter-tum stress/core loss test has a range of 0 - 50W, and the 
testing voltage can be either a sinewave (10V - 500V RMS) or a 
square wave (+/-10V to +/-800V peak), variable from 20Hz to 
2.5kHz for the sinewave or 500kHz for the square wave. Quoted 
accuracy is +/-2% of reading +/-(500uA x Test Voltage) +/-0.1% 
per kHz, and the dwell time is adjustable from 100ms to 60s. 

The leakage current test has a range of luA - 1mA, with a test 
voltage adjustable from 10 - 500V RMS and a frequency range of 
20Hz - 2.5kHz. Accuracy is quoted as +/-2% of reading +/-5uA, 
with a testing time of 1.2s. 

Finally, the ‘Hi-Pot’ test has a voltage range of500V - 5kV AC, 
at a frequency of either 50 or 60Hz and a trip level of 1 - 15mA 
peak. The ramp-up, dwell and ramp-down times are each inde¬ 
pendently programmable from 100ms to 60s. Accuracy of test 
voltage setting is +/-3%, and for trip current level +/-0.5mA. 

The AT3500 has a control panel similar to that of the AT1000, 
with a fluorescent display panel and the inbuilt printer at the 
lower left The instrument is also somewhat larger (484 x 310 x 
545mm, 27kg), due to the additional EHT circuitry and the auto¬ 
matic safety lid and actuator. 

The bottom line 

Although superficially the AT1000 and AT3500 may seem ex¬ 
pensive at the quoted prices of around $20,000 and $40,000 
respectively, they actually compare very well with the alterna¬ 
tive equipment required for transformer and inductor testing. 

In any case, their ability to perform fast and highly efficient 
testing automatically, with a very low level of operator skill or 
training, means that in a production environment they typically 
pay for themselves in a surprisingly short time. 

Additional benefits are of course the ability to perform tests at 
frequencies of up to 300kHz, and the facilities to provide auto¬ 
matic logging of test data for auditing, etc. 

Companies involved in 100% testing of wound components 
for guaranteed quality levels should therefore find them of 
great interest 

For further information, circle 201 on the reader service card or 
contact the Australian representatives for Voltech, Westinghouse 
Industrial Products, of 59 Stephenson Street, Spotswood 3015; 
phone (03) 391 1222, or fax (03) 391 6607. ❖ 
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Light and portable... 

Ideal field instrument, 
weighs only 6.2kg but meets 
MIL-T-28800 for ruggedness. 

Full of features... 

■ 9kHz to 2.2GHz frequency 
range 

■ lOOdB display dynamic 
range 

■ Frequency Counter with 
1Hz resolution 

■ Pre-amplifier and AM/FM 
demodulation for off-air receiver 
functions 

■ Auto-correction for 
antenna factors 

■ Quasi-Peak detector for 
field intensity measurements 


2.2GHz 

6.2kg 

lOOdB 

U4941 

Spectrum Analyser 


Three sources of 
power... 

■ 240/1 lOVac mains 

■ External 10-16V dc supply 

■ Battery pack (optional). 


Functional design... 

■ Six function keys and 
compact grouping of all controls to 
simplify one-handed operation. 

■ GPIB and RS-232C 
interfaces plus direct plotting and 
video outputs for use in system 
applications. 

■ The 150mm colour TFT 
LCD display has a ±15° tilt 
mechanism for improved visibility 
and efficiency of analysis. 

■ Two memory card slots 
(with dust proof shutter) for quick 
recall of set-ups or storing results. 

■ Two models are available : 

U4941 50Q 

U4941N 75Q 


Advantest is represented in Australia by 


Call Rohde & Schwarz to arrange a 
demonstration of this Advantest instrument 


<$> 

ROHDE & SCHWARZ 


ROHDE & SCHWARZ (AUSTRALIA) PTY LTD 


For NSW, QLD, ACT & NT enquiries: 

63 Parramatta Road, Silverwater, NSW 2141 
Tel: (02) 748 0155 Fax : (02) 748 1836 
For VIC, TAS, SA & WA enquiries: 

4th Floor, 320 St Kilda Road, Melbourne VIC 3004 
Tel: (03) 699 7922 Fax : (03) 696 2100 
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Special feature: 


The latest in Test and 
Measurement Instruments 


Compact digital 
storage ’scope 



Amalgen Control Systems have an¬ 
nounced their model 3850DML, a com¬ 
pact instrument that can be used as a 
digital storage oscilloscope, a logic 
analyser and a digital multimeter. Other 
features include battery and external DC 
or AC power. A printer output and RS 
232C interface are available as options. 

As a digital storage oscilloscope, the 
instrument has 50MS/sec sampling, two 
channels, eight-bit resolution and a cur¬ 
sor to indicate time interval, voltage dif¬ 
ference and frequency. 

The multimeter features a 4000 count 
bar graph, six measuring functions, in¬ 
cluding capacitance and frequency. The 
logic analyser has 16 channels, 2K word 
per channel and 50MS/sec sampling. 

For further information, circle 208 on 
the reader service coupon or contact 
Amalgen Control Systems, 43 Ander¬ 
son Road, Mortdale 2223; phone (02) 
570 2855. 

HP 54600 DSO’s get 
vector displays 

Hewlett-Packard Australia has intro¬ 
duced new versions of its HP 54600 
series benchtop digital oscilloscope 
family, with enhanced real-time vector 
displays. Like analog scope displays, 
the enhanced displays give test and 
measurement engineers waveform slew- 
rate information at a glance, which al¬ 
lows them to troubleshoot circuits faster 
and more effectively. 

Most DSO’s show waveforms 
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mapped as discrete dots or discrete dots 
connected with lines. 

These display modes give users a 
good indication of waveform shape, but 
do not show differences in signal inten¬ 
sity or waveform slew rate. HP’s new 
vector-enhanced displays on its 54600B 
series oscilloscope indicate waveform 
slew rates as analog oscilloscopes do — 
with brighter traces representing more 
slowly changing waveforms, and dim¬ 
mer traces representing more rapidly 
changing waveforms. 

A new custom display processor, one 


of three processors used in the digital 
architecture of HP 54600B series oscil¬ 
loscopes, provides additional benefits 
including: 

• A display update rate of 1.5 million 
points per second — a 50% increase 
in the amount of information dis¬ 
played — so screen reflects changes 
in the waveform instantaneously; 

• A fast screen-refresh rate of 60 
times/s in vector mode, regardless of 
the number of waveforms displayed; 

• Minimal display blind time, even in 
vector mode, for capture and display 





Arbitrary 

waveform generators 

Tektronix Australia has announced the 
latest additions to its 2000 series of 
portable, programmable arbitrary 
waveform generators. Claimed as the 
world’s fastest and deepest arbitrary 
generator, the single-channel AWG 
2040 features lGS/s sampling and up to 
4MB of memory. 

The AWG 2005 can be configured up 
to four channels and has 20MS/s sam¬ 
pling and 64K of memory per channel. 
These generators can create, edit and 
output real world signal waveforms 


using a consistent, built-in graphical 
user interface. 

Similar to PC-based drawing 
programs, the inbuilt graphical editor 
features functions like copy, paste, in¬ 
vert, clip and scale. Waveforms can be 
viewed in either the frequency or time 
domain and created directly from stand¬ 
ard polynominal equations. The gener¬ 
ator has a standard waveform library, 
including sin, triangle, square, ramp and 
noise waveforms. 

For further information circle 201 on 
the reader service coupon or contact 
Tektronix Australia, 80 Waterloo Road, 
North Ryde; phone (02) 888 7066. 










of infrequent events that other oscillo¬ 
scopes miss. 

The new HP 54600B series replaces 
the HP 54600A series. The B series 
oscilloscopes’ easy-to-use analog-like 
controls and instant control panel 
response are ideal for troubleshooting 
applications. Additionally, the new os¬ 
cilloscopes are fully compatible with 
existing interface and enhancement 
modules and with existing versions of 
HP 34810A BenchLink/scope software 
for moving oscilloscope data into Win¬ 
dows applications, and HP 54653A 
ScopeLink software moving oscillo¬ 
scope data into DOS applications. 

Each oscilloscope comes with two 
probes, operating and service manuals 
and a power cord. 

For further information call Hewlett- 
Packard’s Customer Information Centre 
on 131 347, extension 2902. 

Digital pressure gauge 

Intended as a replacement for dial 
gauges, the model DG digital pres¬ 
sure gauge is a microprocessor based 
product able to measure absolute and 
vacuum pressure. The DG family uses a 
solid-state sensor that is claimed to 
eliminate the inaccuracies inherent in 
dial gauges, while providing the 
durability found only in an industrial 


pressure transducer. The instrument has 
200% over-pressure protection and in¬ 
cludes buttons to control zero, the 
digital peak and valley feature and to 
turn the gauge on and off. The control 
buttons can be disabled if needed. 
Power options include self-contained 
battery power, loop power and external 
power and a variety of pressure port 
adapters allow the gauge to be incor¬ 
porated into existing systems. 

For further information circle on the 
reader service coupon or contact MIL 
Instruments, Unit 6, 13-17 Sorbonne 
Crescent, Canning Vale 6155; phone 
(09) 455 2994. 

Benchtop DC power supplies 

Protek have released four regulated 
DC power supplies, available through 
Amalgen Control Systems. The supplies 
cove an output range from 5V and 0- 
60V DC. Separate digital panel meters 
are provided for monitoring the output 
voltage and current simultaneously. 

All models can be operated in either 
constant voltage or constant current 
mode. Each power supply comes with a 
1.5m flexible input lead. For further in¬ 
formation circle 204 on the reader ser¬ 
vice coupon, or contact Amalgen 
Control Systems, 43 Anderson Road, 
Mortdale 2223; phone (02) 570 2855. 


LAN cable test set 

International Data Sciences has intro¬ 
duced its Model 86 Tone’n Test LAN 
cable test set 

The test set comprises two small 
hand-held units: a model 86T transmit¬ 
ter, and a model 86R receiver and induc¬ 
tive tracer tone detector. Both units 
combine to perform an end-to-end test 
on each wire of each pair of a LAN 
cable. End-to-end tests ensure that all 
common cable faults are detected and 
identified. 

The tester incorporates five of the 
most commonly used LAN tests into 
two small pocket-sized units. The five 
LAN test functions are: end-to-end LAN 
cable continuity and wiring tester; pair 
sequence tester for Ethernet, Token Ring 
and Category 5; tracer tone generator, 
inductive tracer tone detector that lo¬ 
cates the far end of a cable; general pur¬ 
pose continuity tester. Both units 
contain three RJ45 modular jacks to in¬ 
terface with Ethernet, Token Ring and 
Category 5 types of cable. These jacks 
eliminate the need for sequence and 
wiring adapters. 

For further information circle 206 on 
the reader service coupon, or contact 
The Dindima Group, PO Box 106, Ver¬ 
mont 3133; phone (03) 73 4455. 


LOW COST VIRTUAL INSTRUMENTS FOR PCs 


The PICO Technology range are unique low cost data acquisition products for IBM PCs and compatibles. 
Installed in seconds, they simply plug directly into either the serial or parallel port. Each device comes with 
PicoScope Software (Oscilloscope, TRMS Voltmeter, Spectrum Analyser), PicoLog (Advanced Data 
Logging software) or both. Also includes C, Pascal and basic drivers to develop your own software. 


ADC-10 



• Single channel 8 bit Inputs, 0-5V 

• Up to 24kHz Sampling Rate 

• Includes PicoScope Software 
ADC-10 $126 + TAX 

ADC-10 with PicoLog $152 + TAX 


_ APC-77 _ 

• 11 Channel, 10 bit Inputs, 0-2.5V 

• Up to 15kHz Sampling Rate 

• Includes PicoScope Software 
ADC-11 $219 + TAX 

ADC11 with PicoLog $245 + TAX 


ADC-12 


ADC-16 


• Single Channel, 12 bit Inputs, 0-5V 

• Up to 18kHz Sampling Rate 

• Includes PicoScope Software 
ADC-12 $219 +TAX 

ADC-12 with PicoLog $245 + TAX 

^picaCappti^tiohs^^^^ 
\ . Oscilloscope 
\ ♦' Voltmeter 

* Spectrum Analyser 
i * * Audio Sampling 

j ♦ Chart Recorder Emulation 

* Temperature Measurement 

* Pressure Measurement 

. Research & Teaching 



• 8 Channel, 16 bit Plus Sign Inputs 

• +/- 2.5V Input Range 

• Includes PicoScope Sofware 
ADC-16 with PicoLog $298 + TAX 


A DC-100 HI-SPEED 

• Dual Channel 12 bit Inputs 

• Up to 120kHz Sampling Rate 

• ±200mV to ±20V, Inputs, AC/DC 

• 2x1 MQ Inputs, BNC connectors 

• Includes PicoScope & PicoLog 
ADC-100 HI-SPEED $495 + TAX 


Emona Instruments 

Also available from: _ 

SA Wavecom (08) 331 8892 


NSW (02)519 3933 
VIC (03)889 0427 
QLD (07)397 7427 


WA Hinco (09) 244 2777 


TAS GHE (002) 31 6533 
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Test and Measurement Instruments 
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iccSKifij 1 


I electronic: | 

APM 380 SAT 

FIELD STRENGTH METER OF THE FUTURE 

♦TERRESTRIAL * SATELLITE 

* MDS * CABLE * FM 



SATELLITE FIELD STRENGTH METER-FINDER-MEASURING RANGES 

950-20SOM Hz 


TERRESTRIAL MEASURING RANGES 
VHF band 1 

Lower special channel band 
VHF band III 

Upper special channel band 

Enlarged special channel band hyperband 

UHF band 


47-68MHZ 

105-174MHz 

174-230MHZ 

230-300MHZ 

302-470MHZ 

470-862MHZ 


VHF /FM 


88-108MHz 


Skandia 




SKANDIA ELECTRONICS PTY LTD 

183 BURWOOD RD.HAWTHORN.VIC.3122 

PH:03 819 2466 FAX:03 819 4281 

SUITE12,354-356 CHURCH ST,PARRAMATTA,NSW.2150 

PH:02 630 0888 FAX:02 630 8690 



New. 

Wireless data logging for your PC. 

Now you can be in many places at once 
collecting data and sending it directly to 
your computer. 

A Datataker radio modem system 
gives you freedom to place your data 
loggers up to 10 kilometres from 
your PC. You have the convenience of a 
direct serial link for downloading collected data, 
changing programming, and monitoring in real time. 

Datataker uses sophisticated RF spread-spectrum technology for 
error-free wireless transmission even in areas of high electrical 
interference. Ideal for use in factories as well as outdoor applications. 

Datataker data loggers give you the choice of up to 150 analog inputs, 
84 digital inputs, and 44 digital outputs 
on a single logger. Cable or radio 
networking. Direct connection of all 
common sensors, no extra modules 
needed. Compatible with all computers, 
from notebooks to mainframes. 

PC software included. Data logging 
has never been this easy. 

Let us show you how Datataker can make your data acquisition 
hassle-free. Call the data acquisition experts... 



Datataker 



DATA F’P rPOr^TO© I 

7 Seismic Court, Rowville, VIC 3178 Tel (03) 764 8600 Fax (03) 764 8997 


Digital test set 

A new digital test set for troubleshooting and performance 
monitoring on digital transmission equipment in the range of 
1200bP/s - 2Mbps is now available from Siemens. The test set 
model K 4315 is fully portable and comprises the K4305 digi¬ 
tal analyser and a comprehensive interface panel, all housed in 
a robust aluminium attache case. Provision is made within the 
case for an optional battery powered printer. 

The interface panel provides 1.6/5.6, V35 and 120 ohm — 
three contact connector access to all inputs and outputs of the 
analyser, hence there is no need for additional patch cords. 

The K4305 can operate in the following modes: as an in-ser¬ 
vice monitor; drop/insertion of selected time slots; drop/repeat; 
unframed transmitter/receiver for out-of-service testing; and as 
a mux/demux tester. 

The unit measures error count/ratio, level and frequency, 
delay, alarm monitoring/recording, etc., and performs error 
evaluation in accordance with CCITI' Rec. G821 (histogram 
display presentation). The analyser has a large, easy to read 
LCD display of 128 x 128 points, a membrane-style key panel, 
inbuilt loudspeaker and microphone. It has an internal memory 
for the storage of up to 1000 test results (of periods up to 365 
days) and nine individual test set- ups. The memory is non¬ 
volatile meaning that the previous setting is restored at power 
on. An AC line adaptor and rechargeable battery pack are 
provided with the analyser, as is a V24 interface for remote 
control or the connection of a suitable printer. 

For further information circle 208 on the reader service 
coupon or contact Siemens, 885 Mountain Highway, Bays- 
water 3153; phone (03) 7212338. 

Microwave signal generator 

Microwave signal generator SMP is the high frequency 
member of the new signal generator family from Rohde & 
Schwarz. The SMP is able to supply signals for any measure¬ 
ments on radar and communications receivers. A wide range of 
extensions ensures universal use in R&D, production, EMC 
measurements and material testing. 

The basic model covers a frequency range from two to 
20GHz. Tlie lower frequency limit can be extended optionally 
to 10MHz. A modem frequency synthesis concept with direct 
digital synthesis provides stable output frequency with high 
frequency resolution and fast settling after a frequency change. 

The SMP is available in two models, and in each the output 
level is controlled and frequency response compensated. The 
standard model SMP.02 has an ouput level greater than 
lOdB while the high power model SMP.22 has an output 
level of greater than 20dBm. The output levels specified for 
both models are valid over the entire frequency range of 
each instrument. High spectral purity is ensured by the use of 
advanced YIG oscillators without further frequency muliply- 
ing. AM and FM modulations meet the high standard usual¬ 
ly found only in low frequency generators. The large 
variety of options includes a high speed pulse modulator with 
an on/off ratio of greater than 80dB. 

The SMP has a large LCD display and menu guided opera¬ 
tion with all menu levels being shown at a glance. Two menu 
memories are provided to speed up operation and help menus 
are available. The IEEE bus remote control commands cor¬ 
respond to the latest SCPI guidelines. 

For further information circle 209 on the reader service 
coupon or contact Rohde & Schwarz, 63 Parramatta Road, Sil- 
verwater 2141; phone (02) 748 0155. ❖ 
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High Purchase Costs Taking a "Bite" Out of Your Budget? 

NOT AT MACSERVICE. WE HELP YOU STRIKE BACK BY OFFERING THE LOWEST 
PRICES AND GOOD OLD FASHIONED SERVICE ■ Just look at these SPECIALS 


HEWLETT PACKARD 
41OC Multimeter 

• 100Hz to 700MHz 

• AC/DC Volts 

• DC Amps 

• 10 ohms to 10M ohms 

• Complete with probes 


TEKTRONIX 
7603 Oscilloscope 

• Mil spec AN/USM 281-C 

• Triggers to 100 MHz 

• Dual Trace 

• Dual Timebase 

• Large Screen 


HEWLETT PACKARD 
355D Step Attenuator 

• BRAND NEW 

• 0 to 120dB 

• 10dB steps 

• DC to 1000MHz 


HEWLETT PACKARD 
180 Oscilloscope 

• DC to 50MHz or 100MHz 

• Dual Trace 

• Dual Timebase 

• Large Screen 





BALL EFRATOM Ml00 
Rubidium Frequency 

• Calibration certificates 

• Perfect for ISO 
accreditation 

• GPS applications 

• Ruggedised military 
design 



BARGAIN $265 


SUPER DEAL $950 


UNBELIEVABLE $295 


SUPER SALE $775 (50MHz); 

$925 (100MHz) GREAT VALUE $2950 (new) 


Video Dist Amp & Cable Equaliser 

$100 

HP 

410B 

Vacuum Tube Voltmeter 

$130 

MARCONI 

TF2300A 

FM/AM Mod Meter 

$700 

ADVANCE 

H1B 

Audio Generator 

$150 

HP 

432A 

Power Meter (c/w cable & sensor) $875 

MARCONI 

TF2300B 

Mod Meter 1200MHz 

$1300 

ADVANCE 

PP7 

30V3A DC Power Supply 

$150 

HP 

467A 

Power Amp 

$175 

MARCONI 

TF2303 

AM/FM Mod Meter 

$550 

BPL 

CB154/4 

Electrolytic Cap Bridge 

$600 

HP 

536A 

Frequency Meter 

$150 

MARCONI 

TF2701 

Universal Bridge irvcircuit 

$700 

B&K 

1466A 

10MHz Oscilloscope 

$275 

HP 

721A 

30V 0.3A Power Supply 

$60 

MARCONI 

TF2914 

Insertion Signal Analyser 

$150 

DANA 

7-1/2 

DMM & Freq. 

$175 

HP 

1610B 

Logic Analyser 

$350 

PACIFIC 

PM1017 

Log Freq-Voltage Converter 

$150 

EH 

129 

Pulse Generator 

$90 

HP 

1980 

100MHz Storage Oscilloscope 

$1650 

SHALLTRONIX 10K 

Decade Box 

$150 

ELGENC0 

603A 

White Noise Gen 5MHz 

$200 

HP 

3400A 

True rms voltmeter 

$425 

SIEMENS 

G2212 

1.6/18.6MHz Generator 

$250 

ENI 

503L 

RF Power Amp 40dB510MHz 

$1025 

HP 

6226A 

Power Supply 40V 1.5A 

$200 

SIEMENS 

P2005 

Controllable Phase Meter 

$200 

FLUKE 

102 

VAW Cal Meter 

$125 

I/S Elect. 

845 

Prog Function Generator 

$800 

SOLA 

Series 200 

750VA Line Stabiliser 

$180 

FLUKE 

901OA 

Logic System Troubleshooter 

$1000 

MARCONI 

TF893A 

Power Meter 

$150 

Spectral Dyn. 

SD112-1 

Voltmeter Freq-Log Conv 2ch 

$150 

GR 

1191-B 

Counter DC-35MHz 

$150 

MARCONI 

TF1020A 

RF Power Meter 75U100W 

$75 

Systron Don. 

1037 

500MHz Counter 

$350 

GR 

1608 

LCR Meter 

$1500 

MARCONI 

TF1020A-1 

RF Power Meter 50U100W 

$150 

Telequipment 

CT71 

Curve Tracer 

$900 

HP 

211B 

Square Wave Generator 

$275 

MARCONI 

TF1245/46/47 Q Meter 40KHz-300MHz 

$600 

TRIMAX 

GIB 

Ionisation Tester lOkV 

$260 

HP 

302A 

Audio Selective Level Meter 

$145 

MARCONI 

TF2167 

RF Amplifier 47dB gain 

$600 

TRIO 

SG402 

RF Signal Gen 30MHz 

$75 

HP 

400L 

True RMS Voltmeter 

$170 

MARCONI 

TF2300 

FM/AM Mod Meter 

$500 

VAR 1 AC 


0/280V @ 15A 

$260 


NEW METROLOGY INSTRUMENTS AT FANTASTIC PRICES!!! 



M36 $55 


CM 25 
$45 

1 



VCE-150 150mm/6“ Electronic Digital Vernier in box $120 

VCD-150 150mm x 0.02 Dial Vernier Caliper $75 

VCD-6 6’ x 0.001' Dial Vernier Caliper $75 

DI-10 10 x 0.01mm Dial Indicator $45 

DI-1 V x 0.001“ Dial Indicator $45 

TDI-0.8 0-0.8 x 0.01mm Test Dial Indicator $95 

CM-25 0-25mm x 0.01mm Outside Micrometer $45 

CM-50 25-50mm x 0.01mm Outside Micrometer $55 


CM-75 50-75mm x 0.01mm Outside Micrometer 

CM-01 0-1“ xO.OOV Outside Micrometer 

MB-6 CZ-6C Magnetic Base Stand 

VC-150 Dual Scale Vernier Caliper 150 x 0.02mm/6“ x 0.001 “ 
VC-200* Dual Scale Vernier Caloper 200 x 0.02mm/8“ x 0.001' 
VC-300* Dual Scale Vernier Caliper 300 x 0.02mm/12* x 0.001 “ $75 
VC-600* Dual Scale Vernier Caliper 600 x 0.02mm/24“ x 0.001“ $250 
‘WITH FINE ADJUSTMENT 


$65 

$45 

$55 

$35 

$45 


JUNE SUPER SPECIALS 

TEKTRONIX 465M TEKTRONIX 475 

100MHz Oscilloscope 200MHz Oscilloscope 



Bandwidth DC to 100MHz; Rise time 
<=3.5ns; Deflection factor 5mV/div to 5V/div 
in 10 steps; DC accuracy ±2%; 2-channel 
display mode; Horizontal deflection - main & 
delayed timebases; A - 0.5s/div to 0.05ns/ 
div in 22 steps; B - 50ms/div to 0.05ns/div 
in 19 steps; Trigger - main/delay sweep; 
Coupling AC, DC, LF Rejection, HF Rejection 
NEVER BEFORE 
DISCOUNTED TO $1150 



Bandwidth DC to 200 MHz; Rise time <- 
1.8ns; Deflection factor 2mV/div to 5V/div; 
2-channel display mode; Trigger view; 
Horizontal deflection - main & delayed 
timebases: A+B O.OIns/div to 0.5s/div; xIO 
mag extends max sweep rate to 1 ns/div 
ONE TIME ONLY 
DISCOUNTED TO $1850 


LODESTAR 

Affordable Laboratory Instruments 


nprr 


xp 


J 



PS303D Dual Output Supply 

• 0 to 30V and 0 to 3 amps 

• Four output meters 

• Independent or Tracking modes 

• Low ripple output 

$385 + Tax 

PS305D Dual Output Supply 

• 0 to 30V and 0 to 5 amps 

$430 + Tax 


PS303 Single Output Supply 

• 0 to 30V and 0 to 3 amps 

• Two output meters 

• Constant current/voltage 

• Low ripple output 

$225 + Tax 

PS305 Single Output Supply 

• 0 to 30V and 0 to 5 amps 

$260 + Tax 


IF IT'S NOT HERE WE CAN GET IT... CALL US FIRST OR CALL US LAST... BUT DON1 FORGET TO CALL US! 

MACSERVICE 

Australia's Largest Remarketer of Test & Measurement Equipment 
26 Fulton Street, Oakleigh Sth, Vic., 3167 Tel: (03) 562 9500 Fax: (03) 562 9615 

** Illustrations are representative only 
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NEW PRODUCTS 


Cassette on soldering 

Royel International have released a 
cassette and a 20 page pamphlet 
describing soldering technology. The 
pamphlet complements the cassette and 
both give valuable information on current 
soldering techniques. 

The pamphlet is illustrated and covers 
surface mount as well as conventional 
soldering and desoldering. The cassette is 
about 45 minutes long and includes an in¬ 
troduction by Alan Royston, the Manag¬ 
ing Director of Royel. 

Royel are also developing a video, 
which will be available for around $25 
later in the year. The cassette and 
pamphlet cost $10, which includes 
postage to anywhere in Australia. 

For further information, circle 248 on 
the reader service coupon, or contact 
Royel International, 27 Normandy Road, 
Notting Hill 3149; phone (02) 918 6769 
or (03) 543 5122. 

Ozone safe flux cleaner 

Electrolube has released Fluxclene, a 
fast drying and specially formulated 
cleaning solvent to quickly and easily 
remove flux residues after hand and 
automated soldering. Fluxclene is non¬ 
ozone depleting and a superior replace¬ 
ment, both environmentally and 
operationally for CFC 113 and 1.1.1 
trichloroethane. 



The cleaner evaporates rapidly, swifly 
removing greases and oils, as well as flux 
residues from PCBs. As well as removing 
difficult, baked on flux after hand solder¬ 
ing, Fluxclene is ideal for removing ex¬ 
cess solder paste from printing screens. 

The chemical is harmless to most plas¬ 
tics, rubbers, elastomers and surface coat- 


Photo-electric detectors 

Schneider has announced a new range of short case photo¬ 
electric detectors from Telemecanique. The new XUB range is 
designed to be compatible with all industrial applications 
where photo-electric detectors are an important part of the 
control process. 

The new range includes five models, in a cylindrical M18 x 
1mm threaded case with detection ranges from 100mm to 10 
metres. Through beam, reflex, polarised reflex and diffuse 
models are included in the range. All units have adjustable sen¬ 
sitivity and transparent, opaque or reflective objects can be 
detected with a switching frequency of up to 400Hz. 

The XUB through-beam model emits a powerful infrared 
beam, and is suited to heavily polluted, misty or dusty air ap¬ 
plications, providing a high margin of operational reliability 
under these conditions. A right angle mirror attachment acces¬ 
sory provides a sensing axis perpendicular to the sensor’s axis 
and is indexed to prevent rotation on the cylindrical body. 

In operation, the Telemecanique XUB range has a red alarm 
LED indicator to assist in setup, or communicate that a dirty lens 
or short-circuit has occurred. A yellow LED indicates the 


ings and comes in bulk containers or 200 
and 400ml aerosols, which can be used 
upside down. 

For further information circle 243 on 
the reader service coupon or contact CLC 
Agencies, 51 Armitree Street, Kingsgrove 
2208; phone (02) 750 4005. 

Throw away 
electronic gas alarm 

MSA has launched a maintenance free, 
disposable gas alarm that is little bigger 
than a matchbox and can clip onto a coat 
lapel, pocket or hardhat 
There are three Crickets in the range — 
one for oxygen (02) monitoring, another 
for carbon monoxide (CO) and the third 
for hydrogen sulphide (H 2 S). The Cricket 
02 model sets off an alarm if the oxygen 
level falls below a preset level. The CO or 
H 2 S models trigger an alarm if levels of 
these gases rise above preset levels. 

Each alarm has two safety levels — 
warning and alarm. When the warning 
preset point is reached, an intermittent 
audible alarm and blinking LED are 
triggered. As tne concentration is in¬ 
creased the pulse rate or ‘chirp’ becomes 
more frequent 

The Cricket operates from a tiny 3V 
lithium battery and has a high perfor¬ 
mance sensor. Both last at least a year, 
after which the Cricket is discarded. A test 
button ont he front of the unit is used to 
check the alarm function and the battery 

unit’s output status. Voltage supply is 12 - 24V DC, and output 
current is 100mA. 

For further information circle 241 on the reader service 
coupon or contact Schneider Australia,Unit 1, Block Q, Regents 
Park Estate, Princes Road East, Regents Park: 2143; phone (02) 
743 7700. 
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life at any time, so the user is always con¬ 
fident the monitor is operating. 

For further information circle 244 on 
the reader service coupon or contact MSA 
Australia, 137 Gilba Road, Girraween 
2145; phone (02) 688 0333. 

Auctioneering 
diode assemblies 

Amalgen Control Systems has released 
a range of auctioneering diode assemblies 
for use with their DC power supplies. 
These assemblies are used when supply¬ 
ing a critical DC load. Usually they are 
connected on the output side of two DC 
power supplies and the load is connected 
to the output of the diode assembly. 

Providing the output voltage from each 
DC power supply is identical, they will 
share the load. However, if one of the DC 
power supplies, or the output voltage 
varies between the two, the auctioneering 
diode assembly will transfer the load to 
the DC power supply with the higher out¬ 
put voltage. 

Because of this load transfer feature, 
the assembly should be selected so it’s 
rated at the full load current. The as¬ 
semblies are available in 10A, 30A, 63A 
and 100A ratings, at 0 - 100V DC. 

For further information circle 242 on 
the reader service coupon or contact 
Amalgen Control Systems, 43 Ander¬ 
son Road, Mortdale 2223; phone (02) 
5702855. 

Phone and data 
sockets from HPM 

HPM’s new range of RJ series data and 
telephone outlets are designed to mini¬ 
mise wiring time for the installer. Their 
compact size allows multiple sockets on 
each plate, designed to snap into standard 
770 series and XL770 series switch 
plates. They are ideal for quick connec¬ 
tion and are provided with an insulated 
moulded cap which covers the insulation 
displacement terminals. The RJ6 is rated 
category four and the RJ8A5 is rated a 
high category five, making it ideal for all 
types of computer installation. 

For further information circle 243 on 
the reader service coupon or contact HPM 
Industries, 4 Hill Street, Darlinghurst 
2010; phone (02) 361 9999. 

Environmental test kit 

ITT-Metrix has introduced a new 
modular test kit for checking environ¬ 
mental and electrical parameters during 
the professional installation and servicing 
of heating, ventilating and air con¬ 
ditioning systems in commercial, in¬ 
dustrial and other climatically 
controlled environments. 


The new CX51 system will measure 
temperature, humidity, air speed and light 
level as well as standard electricl meas¬ 
urements. The test kit is based on the 
company’s MX51 handheld digital multi¬ 
meter and also contains a measuring sen¬ 
sor interface, four interchangeable 
sensors, two electrical test probes and a 
telescopic handle to assist measurement 
in difficult locations. 

The CX51 uses a PT100 platinum resis¬ 
tance sensor to measure temperature from 
-40°C to +80°C with a resolution of 0.1 °C 
and an accuracy of +/-0.5°C. Humidity 
measurement range using a capacitive 
sensor is from 10% to 98% RH, with a 
resolution of 0.1% RH and an accuracy of 
+/-3% RH. 

Air speed is measured using a hot wire 
anemometer, and covers the range 0 - 
lOm/s, with a resolution of O.lm/s and an 
accuracy of +/-2%. For light level meas¬ 
urements, a silicon cell with a built in cor¬ 
rection filter is used to give a range from 
0 to 100,000 lux, with a resolution of one 
lux and an accuracy of +/-5%. 

The MX51 multimeter has all the 
standard DC and AC voltage, current and 
resistance ranges, plus continuity and 
diode test facilities and an adaptor input 
for the measuring sensor interface. It also 
features a bargraph display in addition to 
the normal digital readout, plus a number 


of memory modes including Live Trend 
display, hold facility, Min Max survey, 
relative and peak hold. 

For further information circle 245 on 
the reader service coupon or contact Nil- 
sen Instruments, 150 Oxford Street, Col- 
lingwood 3066; phone (03) 419 9999. 

Low volt cutout 
protects motors 

The HPM power monitor is a single 
powerpoint which comes in lOAand 15A 
models. It is designed to protect applian¬ 
ces such as air conditioners, fridges and 
freezers, and is particularly suitable for 
country areas where the power voltage 
often drops below 200 volts. When this 
occurs, the appliance motor can bum out. 
However, when the voltage drops, the 
power monitor cuts power to these ap¬ 
pliances before harm can be done. 

It then monitors the supply voltage over 
a period of five minutes. If it remains 
stable at normal voltage, the power 
monitor will again supply power to the 
appliances. The power monitor has a neon 
light to show when power is being sup¬ 
plied to the appliances. 

For further information circle 246 on 
the reader service coupon or contact HPM 
Industries, 4 Hill Street, Darlinghurst 
2010; phone (02) 361 9999. ❖ 


ADVANCED WIRE WRAPPING WITH 
GREATER POWER AND ERGONOMICS 



The modern era of light weight ergonomically designed wire 
wrapping tools are more powerful and reduce the incidence of 
repetitive motion injuries. The equipment available includes: 

• The new OK30 and OK31 featuring long handle ergonomics 
and two-finger triggers 

• Manual wire wrapping with the G100/R3278 and G200/R3278 

• Manual wire unwrapping hand tools are available 

• Manual wrap,strip and unwrap tools provide an ideal 
combination 

• Colour co-ordinated wire wrapping wire is provided with 
handy wire dispensers 

• Precision wire strippers for both Tefzel and Kynar wire 

• Bits and sleeves for a wide range of wire and terminal sizes 

Electronic Development Sales Pty Limited 

ACN 001 363 480 

Unit 2A, 11-13 Orion Road (PO Box 822) Lane Cove 
NSW 2066 

Phone: (02) 418-6999 Fax: (02) 418-6550 OK ER 




ELECTRONICS Australia, June 1994 


121 


READER INFO NO. 32 















Silicon Valley 

NEWSLETTER 



Envoy debut at 
mobile conference 

Personal Communicators will be¬ 
come a big market. But at the annual 
Mobile ’94 conference and trade show in 
San Jose, it was clear no one in the 
infant industry yet knows when that 
will happen, or what consumers really 
want to do with this new generation of 
pocket devices. 

Even Motorola president Chris Galvin 
said in his keynote address that broad 
market acceptance for personal com¬ 
municators and PDAs is likely to take a 
decade, just as it took televisions, car 
radios and many other consumer 
electronics products about that long 
before becoming an item most consumers 
could no longer do without 

Motorola used the Mobile ’94 show to 
debut its ‘Envoy’ personal communicator. 
At an introductory price of US$1500, the 
device is hardly in the price range of 
many consumers, but the company is 
confident that the machine will evolve 
into a major player in the future market 

According to Hewlett-Packard and 
Novell officials, prices of basic personal 
communicators will fall to less than 
US$300 by the end of 1995. The predic¬ 
tion was made as the two firms an¬ 
nounced they had jointly invested 
undisclosed amounts in Geoworks, a 
small company whose ‘GEOS’ operating 
system is used in Tandy’s Zoomer per¬ 
sonal digital assistant 

H-P said it will work with Novell to 
develop a new line of personal com¬ 
municators that will integrate with 
Novell’s netwoiking technology and 
H-P’s expertise in making small pocket 
and handheld devices such as the Om¬ 
nibook and 95LX. 

H-P said it hopes the resulting product 
will cost less than US$500 and perhaps 
less than $300 for a base model. The 
device would use infrared signals to send 
and receive data wirelessly. 

What the H-P device will lack is true 
two way wireless communications, a 
major feature of Motorola’s Envoy, 
which was launched at an elaborate 
reception with the motto ‘No Wires, No 
Limits’. The Envoy which will not be 
available in stores for another six 


months, is also the first system on the 
market using General Magic’s 
‘Telescript’ communications language 
and the ‘Magic Cap’ operating system 
and user interface. 

Built around the Motorola 68349 
‘Dragon’ chip set, the Envoy allows users 
to instantly access and send data to and 
from anywhere. Users enter data by 
electronic stylus or even using their 
fingertips to push icons or an on-screen 
keyboard. They can also send hand writ¬ 
ten messages by fax. 


The Envoy’s communications capa¬ 
bilities are generated by the wireless 
packet data modem from Motorola, built 



Motorola’s new ‘Envoy’ Personal 
Communicator, which uses MaglcCap. 


as standard into every Envoy. Users can 
also hook the device up to regular phone 
lines, or exchange data with other Envoys 
in the same room by infrared signal. 
Envoy users are offered two wireless 
communications services, PersonaLink 
from AT&T and RadioMail from the 
eponymous company. They are offered 
via the Ardis wireless data network, 
which is active in 400 metropolitan areas 
in the United States. 

Washington forms alliance 
with chip industry 

President Clinton has unveiled a broad 
new four point partnership program for 
unprecedented cooperation between 
Washington and the US semiconductor 


industry. Meeting at the White House 
with top executives from 50 of the most 
prominent US chip makers, Clinton and 
Vice President Gore said the administra¬ 
tion is determined to ensure the US 
semiconductor industry will be able to 
maintain its new worldwide leader¬ 
ship position. 

A key feature of the program calls for 
the establishment of a new US$100 mil¬ 
lion semiconductor research centre to be 
built at the Los Alamos National 
Laboratory. Clinton also announced 
agreement on a broad partnership be¬ 
tween the federal government, the semi¬ 
conductor industry and major US 
universities for cooperation on a number 
of chip related development projects. 

Vice President A1 Gore, meanwhile, 
told the executives that the latest figures 
on semiconductor trade gathered by the 
US Commerce Department confirmed 
that the US industry had recaptured 
worldwide maiketshare leadership from 
Japan in 1993. After trailing Japan by 
13% as recently as 1988, the industry 
captured 43% of the world chip market 
last year ahead of Japan’s 42%. 

Calling the electronics industry the 
‘engine’ that is pulling the US economy 
Gore told the 50 industry executives 
during the White House ceremony that 
“This administration is committed to 
maintaining that lead.” 

Highlights of the new partnership 
include: 

• The Los Alamos facility will use the 
engineering skills of its top-notch en¬ 
gineering talent to develop highly ad¬ 
vanced software to model, test, and 
simulate new computer chip designs. 
The cost of building and operat¬ 
ing the research facility will be split 
evenly between Washington and 
the members of the Semiconductor In¬ 
dustry Association. 

• The second part of the partner¬ 
ship involves plans for a US$25 mil¬ 
lion Metrology project, which will be 
aimed at developing the extremely 
precise measuring instruments which 
will be needed by the semicon¬ 
ductor industry to build ICs that 
will contain up to a billion — or more 
— transistors. 

• Also present at the ceremony was 
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incoming Deputy Secretary of 
Defense John Deutsch, who said the 
third respect of the program involves 
the Pentagon, which has pledged to 
continue to invest hundreds of mil¬ 
lions of dollars on semiconductor re¬ 
lated research projects despite 
cutbacks in defense expenditures. 
“We have had a long history of 
cooperation with the semiconductory 
industry. We helped lay the tech¬ 
nological and scientific base for this 
industry. We shall continue.” 
Sematech will continue to play a key 
role in the new partnership between the 
industry and Washington, Deutsch as¬ 
sured. Under President Bush, there had 
been several high level efforts to scale 
back support for Sematech, which 
receives US$100 million a year in 
federal subsidies. 

• Finally, the National Science 
Foundation will support a newly es¬ 
tablished National Nanofabrication 
Network, a group of five univer¬ 
sities which will seek to develop 
prototype components with features 
that are many times smaller than 
today’s state of the art chips built with 
0.3 micron lithography. 

Said Gore: “The technological challen¬ 
ges are enormous. We need to measure 
particles as small as three nanometres 
(0.003 micron).” 

Intel executive vice president Greg 
Barrett said the miniaturisation to be 
made possible with the new programs 
will enable companies like Intel to build 
PC chips with processing speeds up to 
one billion instructions per second by the 
year 2000, compared with current 50 mil¬ 
lion DPS. 

‘Revolutionary’ 

Super DSP chip 

At a recent press conference in San 
Francisco, Texas Instruments launched 
what may well become one of the most 
revolutionary chips since Intel’s 8086 
microprocessor. The next generation digi¬ 
tal signal processor will enable computer 
and other electronic industries to 
revolutionise the way audio, video, text 
and other data can be used. 

The so-called ‘Multimedia Video 
Processor’ (MVP) chip, contains four 
million transistors on its 3/4 square inch 
surface (0.5 micron, 3.3V CMOS 
process) and processes digital signals at 
the rate of two billion operations per 
second (2BOPS), 10 times faster than any 
other DSP chip on the market today and 
50 times faster than a Pentium processor 
from Intel. 

With the fully programmable MVP (of¬ 
ficially known as the TM8320C80), com¬ 


panies will be able to build advanced, 
low cost multimedia systems for such ap¬ 
plications as video teleconferencing, 
image and document processing, as well 
as many applications related to the data 
superhighway — such as video-on- 
demand set-top boxes. 

Priced at US$400, the MVP chip will 
allow makers to vastly reduce the size 
and increase performance of current 
products. One company, Printrak, showed 
how the MVP chip had enabled the com¬ 
pany to reduce its system design from 28 
circuit boards to just one board, a 98% 
system size improvement 
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77's new 4 multimedia video processor' 
(MVP) chip, which includes four DSPs. 

Samples of the MVP chip have already 
been shipped to customers worldwide. 
Pre-production quantities will be increas¬ 
ingly available throughout 1994, with full 
production beginning in the first quarter 
of 1995. 

The MVP chip’s architecture features a 
32-bit RISC based master processor with 
a 100MFLOP floating point unit built-in, 
as well as a transfer controller with a 
400MB/sec off-chip transfer rate. The 
chip also has a video controller and 
50KB of SRAM. 

The key feature of the MVP architec¬ 
ture, however, is the integration of four 
advanced DSP processors, operating in¬ 
dependently or in parallel under an on- 
chip operating system. 

“The MVP is 50 times faster than the 
Pentium. It will open the door for new 
applications that only exist in our im¬ 
agination today. The MVP achieves 
levels of semiconductor integration and 
performance never seen before,” said 
Rich Templeton, TPs worldwide manager 
for ASIC products. 

The MVP and DSP chips in general, he 
said, wdl have the same impact on the 
electronics industries of the 1990’s that 
microprocessors had on the computer in¬ 


dustries of the 1980’s. The MVP repre¬ 
sents the launch of an ‘enabling 
technology’, which will spark the 
development of a vast array of new 
products and applications, perhaps entire 
new industry sectors. 

According to Sony senior vice presi¬ 
dent Tei Dd, his company is keen 
on coupling the MVP with the 
company’s digital chassis and integrated 
peripherals to produce new appliances for 
the information superhighway. Dd said 
Sony will also be using the chip to 
produce superior new Trinitron-based 
computer display terminals. 

Other companies announcing 
products or support for the MVP 
included SuperMac, Spectrum Microsys¬ 
tems, Longborough and Northwest Digi¬ 
tal Systems, which is implementing the 
MVP chip into its X Window System- 
based X terminal servers to provide X 
Window System users unprecedented 
multimedia applications. 

Two large defence 
contractors merge 

Two of America’s major defence in¬ 
dustry contractors have agreed to meige. 
Martin Marietta said it will pay US$1.9 
billion for Grumman, a New York based 
aircraft builder which has been struggling 
in the aftermath of the Cold War. 

The combined company will have an¬ 
nual revenues of more than US$13 bD- 
lion, making it among the biggest 
defence firms with sales rivalling those of 
Lockheed and McDonnell Douglas. 

The merger is the latest in a trend 
towards consolidation in the defence in¬ 
dustry, which started about three years 
ago with the first rounds of defence 
budget cuts. 

Martin Marietta has been particularly 
aggressive in buying up struggling 
defence operations. In the past two years 
the company has acquired the defence 
unit of General Electric, General 
Dynamics’ space booster rocket group as 
well as several smaller companies. 

Most industry analysts agree that the 
trend wiU continue for some time, until 
a smaU core of huge defence firms will 
be left to dominate the world’s arms 
market. While there will remain some 
room for start-ups, particularly in high 
tech areas of defence technology, most of 
these firms are likely to be swallowed up 
by the larger firms or be so dependent on 
one or more of them they will have little 
control over their own destiny. 

The consolidation will also continue to 
put more people out on the street 
The Marietta-Grumman merger is ex¬ 
pected to cost some 10,000 to 15,000 
people their jobs. ❖ 


ELECTRONICS Australia, June 1994 


123 










SPOTLIGHT OH 

SOFTWARE 



Picture Publisher 4.0 

Micrografx’s very popular Windows-based image editing package Picture Publisher hes recently had 
a major upgrade. Along with a lot of enhancements to its user interface, the new version 4.0 has many 
new features — including some of special interest to anyone who needs to manipulate image files for 
subsequent printing. 


by JIM ROWE 

When the opportunity came along to 
review the new version 4.0 of Picture 
Publisher , I must confess I jumped at the 
chance. I’ve been using the previous ver¬ 
sion for nearly two years (it came 
bundled with my AVR scanner), and al¬ 
though becoming familiar with it took 
quite a while (it’s a very powerful pack¬ 
age), it soon became my favourite. I’d 
heard that the new version 4.0 was even 
better, and this has certainly turned out 
to be the case. 

In fact I gather that PP4 really is a 
major upgrade of the product, which 
was produced by Micrografx follow¬ 
ing a big survey of registered Picture 
Publisher users in the USA. Everyone 
was asked for their suggestions on im¬ 
proving the package, and wherever pos¬ 
sible these were used in developing the 
new version. 

As you’d expect, the new version of¬ 
fers all of the basic image management 
and manipulation functions of its 
predecessor. This includes a standard 
Twain interface for scanners, so as 
before you can easily pull in an image 
directly from your scanner. And of 
course you have all of those powerful 
image masking functions which made 
PP3 so popular — plus some more 
again. You also have the ‘ImageBrowser’ 
function, with its handy ‘thumbnail’ im¬ 
ages for quickly finding a saved image 
file on various directories and/or disks 
(except that this is now enhanced, too). 
And of course there’s still the ability to 
perform closed-loop calibration of your 
scanner and printer, and visual calibra¬ 
tion of your monitor. 

It’s hard to know where to start, when 
it comes to describing the extra features 
and facilities that PP4 provides. One of 
the main extras is Object Layers, which 
brings to image editing the same order of 


control flexibility that we’ve all become 
used to in drawing programs like Corel 
Draw. Now when you add text to an 



image, or paste other image elements 
into it, or use a mask to define a section 
of the image so you can duplicate or 
copy it, these changes don’t graft imme¬ 
diately into the main bitmap image, but 
become distinct objects which effective¬ 
ly reside on different layers — so you 
can select them, move them, change 
their size, rotate them, skew them, and 
otherwise manipulate everything until 
you’re happy. No more having to ‘undo 
and try again’! 

You can select single objects, apply 
special effects to them, group them for 
common treatment and then ungroup 
them again, and so on. This is a major 
improvement in user convenience, com¬ 
pared with both PP3 and other image 
editors, and once you’ve tried this 
facility you’ll never want to go back. 


Another couple of important new fea¬ 
tures are specifically designed to help 
users working with very large image 
files — like those in high quality print 
publishing. Called FastBits and Low Res 
Image Open, they’re both designed to 
speed up work on large images. Low Res 
Image Open allows you to open a low 
resolution version of a large image file, 
to try out global changes such as colour 
corrections or unsharp masking; then 
when you get the overall result you 
want, it can be applied to the full image 
file. FastBits on the other hand allows 
you to pull up a low-res preview of the 
main image, divide it into ‘bits’ with a 
grid, and then just open one or more 
specific chunks of the image (at full 
resolution) for editing. This is just the 
shot if you really only want to retouch 
one or two small areas. 

Both Low Res Image Open and Fast¬ 
Bits are very nice features, allowing you 
to speed up what would otherwise be 
relatively slow and tedious operations. 

While these are what you’d call the 
‘big’ additions to Picture Publisher , 
there are a large number of additions and 
enhancements which are smaller in 
themselves, but are collectively very im¬ 
pressive. These include: 

• Zooming in to examine small areas of 
an image is now a lot easier and 
faster, thanks to a new QuickZoom 
facility with its own separate linked 
‘preview window’. Pull a bounding 
box on this preview image, and this 
part of the main image is blown up to 
fill the main window. Click on a dif¬ 
ferent part of the preview screen, and 
the bounding box moves there — 
with the main screen changing to a 
closeup of that section. 

• The ImageBrowser facility of PP3 9 
with its ‘thumbnail’ images to let you 
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Picture Publisher® 


EHe Edit Mask Map Object Image Window Help 


Method 


Freeform 


EffectsBrowser 


Artistic 
Charcoal 
Oil Painting 
Pastel 
Pop Art 
Watercolor 
Color Adjust 
Color Balance 
Color Reduction 
Color Saturation 
Contrast/Brightness 
Dither 


Preview 


Reset 


Dialog to select a special fitter and begin processing. [FI for Help] 


PP4’s special editing effects are accessed via the ‘EffectsBrowser’ dialog box . 


find images on a disk or CR-ROM, is 
now even better. The thumbnails are 
now displayed faster, and there’s bet¬ 
ter facilities to manage them. 

• In addition to all of the file formats 
supported previously, it now supports 
CMYK TIFF, JPEG and AVI (audio¬ 
visual interleave) files, as used in 
multimedia applications. 

• As well as the AutoMask (tracing), 
SmartMask (‘Magic Wand’), Colour 
Shield and other fancy masking 
facilities of PP3 y the new version also 
allows eight-bit masking and sup¬ 
ports ‘plug-ins’ for Gallery Effects 
and Adobe Photoshop. Masking is 
now also rather more friendly and in¬ 
tuitive, and there’s a ‘rubylith’ 
facility, to let you directly edit the 
mask and be sure of which way 
around it’s going to work (this was a 
bit tricky, with PP3\). 

• Many of the ‘global’ image editing 
functions are now accessed more 
easily via an EffectsBrowser, which 
lets you preview their effect before 
you apply them to the main image. 

• As well as having the ‘joystick* 
method of adjusting image brightness 
and contrast, there’s now an alterna¬ 
tive visual mode where you see a 2D 
array of ‘thumbnail’ versions of your 
main image, with previews of dif¬ 
ferent combinations of incremental 
changes in the two parameters; you 
can just click on the one you want. 

• Similarly, there’s now the same 
choice of ‘joystick or visual’ 


methods for changing colour balance. 
Very nice! 

• A new Macro facility lets you 
‘record’ sequences of operations you 
perform frequently, or easily dupli¬ 
cate on the full file what you’ve tried 
out using the Open Low Res Image 
function. 

• An ‘Album’ facility lets you save and 
retrieve images in groups or albums, 
for greater convenience. 

An ‘Information’ button in the Image- 
Browser gives you a rundown on all 
of the main parameters of an image 
file, before you open it. Then when 
you have opened it, you can open an 
Image Size dialog box , to manipulate 
many of these parameters as desired... 
These are just a few of the many new 
facilities in version 4.0. The more you 
use it, the more you find — it’s an in¬ 
credibly powerful package. There’s just 
about everything for the professional, 
but at the same time a lot of the horse¬ 
power is ‘hidden under the bonnet’, so 
beginners wouldn’t find it too daunting. 

If you’re after a really good Windows- 
based image editing package, this one 
will certainly take a lot of beating. 

The RRP for Picture Publisher 4.00 is 
quoted as $795, with PP3 users able 
to upgrade for $245. Further infor¬ 
mation is available from Micrografx 
Australia, of Level 5, 10 Help Street, 
Chatswood 2067; phone (02) 415 2642. 
The package itself is available from 
Sourceware, Software Suppliers, Merisel 
and ProScan. ❖ 


4i/2 DIGIT WITH MORE! 


Capacitance 
Temperature 
Frequency 
Bar Graph 
Min/Max, Data Hold 
True RMS 
DC Volts 
AC Volts 
DC AMPS 
AC AMPS 
Resistance 
Diode Test 
Continuity _ 

PRifDE 

» MPA 



Melbourne 

Ph 03 568 6188 
Fax 03 569 9742 


MEASUREMENT 

Sydney 

Ph 02 790 4199 
Fax 02 790 5887 


ZIP-RACK 


AUSTRALIAN MADE 
19 INCH RACK SYSTEM 



Multiple Kit Sizes & Accessories Ex-Stock 
AUTOTRON AUSTRALIA P/L THE ZIP-RACK CO 
PH: (03) 729 7255 Fax: (03) 729 6017 


a 

VICTOREEN MEGOHM RESISTORS 


If you need megohm resistors tor 
may applications... 


You need the new Vlctoreen 
Resistors Catalog. This Includes 
an Introduction on how to use 
the catalog, application notes, 
and electrical. mechanical, and 
environmental specifications 


Contact 


Procou ConaOTtg International Pty 

36-36 Case Sc Ftv*doO< NSCLI £947 

Ph: (02) 71 3-1 1 22 fox: (02)713106 
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READER INFO NO. 36 


Computer News 
and New Products 



Ethernet adaptor 
for portables 

INC Manufacturing has released its 
LT-2 Ethernet Adaptor for portable com¬ 
puters. The pocket sized adaptor is 
lightweight and comes with a self¬ 
powering cable that takes its power from 
the portable PC. It connects to the 
computer’s printer port and uses printer 
port signals for network communication. 

The adaptor incorporates dual inter¬ 



faces for lOBaseT (RJ45) and 10Base2 
(BNC) Ethernet LANs. Four LED status 
indicators monitor power, trans¬ 
mit/receive signals, UTP link and media 
type. The INC LT-2 adapter is priced at 
$315, excluding tax. 

For further information circle 162 
on the reader service coupon or 


contact INC Manufacturing, Unit 2, 
Block R, 391 Park Road, Regents Park 
2143; phone (02) 645 2200, free call 008 
807982. 

Portable fax/modem 
from Banksia 

Banksia Technology has launched its 
Windows compatible fax/modem, called 
the Joey. Described as a high quality 
pocket modem which is equally suited to 
desktop use, the Joey is priced at $299. It 
transmits faxes at 9600pbs and offers 
two-speed data transmission at up to 
2400bps. It features V.42 error control 
and V.42bis data compression, both via 
QuickLink II software. 

Although there are no LED indicators 
on the Joey, the software shows an on¬ 
screen indicator panel which simulates 
those on a modem. The modem is a fully 
featured asynchronous, full duplex 
device that supports the AT command 
set, and includes auto-dial, auto-answer, 
auto-ranging and auto-disconnect 

Other features include call progress 
monitoring and analog and digital loop- 
back diagnostics. The volume of an in¬ 
ternal speaker is adjusted by the AT 
command set. The Joey complies with 
the V.22 (A)(i), V.22bis and Bell 103 
212A standards. It also complies with 
TR29.II Class 1 standard for Group in 
fax transmission. 

The Joey comes with QuickLink II 
communications software for Windows 
(DOS and Apple also available), serial 
cable, power adaptor, battery and a two- 
year warranty. 

For further information circle 161 on 
the reader service coupon or contact 
Banksia Technology, 83 Longueville 
Road, Lane Cove 2066; phone (02) 
418 6033. 


Data line transient protector 



ProTek Devices’ new CX12 Coaxial 
Line Protector series is specifically 
designed to protect interfacing equip¬ 
ment from transients caused by lightn¬ 
ing, inductive switching and electrostatic 
discharge. The devices arc suited for the 
protection of audio visual, video, Ether¬ 
net, Token Ring and other LAN interface 
systems requiring coaxial cables. 

The CXI2 models are two stage 
hybrid devices and provide primary and 
secondary levels of protection. 

Two models are available. The stand¬ 
ard CX12 is designed for speeds of less 
than 10MHz and has an operating data 
rate range up to 10MB. The CX12LC is 
for speeds above 10MHz and has an 
operating data rate range up to 100MB. 
Maximum operating line voltage for 
both is +/-12Vpk while maximum 
operating line current is 200mA. Both 
have a response time u F less than 10ns, a 
maximum clamping voltage (8/20us) of 
+/-20Vpk at 500A and +/-28Vpk at 
2000A, and maximum voltage and cur¬ 
rent transient ratings of 20kV and 3000A 
(8/20us), respectively. Reset is automatic 
so that service will not be interrupted. 



MAESTRO PTY LTD 

THE 'EXECUTIVE SERIES' 144M MODEM IS NOW AVAILABLE.AFFORDABLE 14.400BPS. 

• 300bps to 14,400bps • V.42 Error Correction • v.42b/s Data Compression • MNP Class 2-5 • 
• Hayes Compatible • Constant Speed Interface • 12 Month Warranty • Non-Volatile RAM • 

• DTE Speeds to 57,600bps • Tone and Pulse Dialing • Speed Buffering • 

• 4 x 36 Digit Number Store • 2 User Modem Profiles in NVRAM • 



* including tax 


UNIT 2, 83 LYSAGHT ST., MITCHELL. ACT 2911 TEL: (06) 242-9755 FAX: (06) 242-9756 
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The CX12 features a maximum 
capacitance (OV, 1MHz) of 200pF, 
throughput resistance of three ohms, and 
a maximum insertion loss at 10MHz of 
0.5dB. The CX12LC ratings at 25pF, 10 
ohms and O.ldB, respectively. Both are 
completely enclosed in a rugged 
aluminium housing which provides 
shielding to meet industry standards. 
Standard BNC-type connectors allow 
easy in-line installation. Other connector 
types are available. 

For further information contact ProTek 
Devices, PO Box 3129, Tempe, Arizona 
85280; phone (602) 968 6060. 

Colour laser rental 

Tech Rentals now has the QMS Color- 
Script Laser 1000 printer available for 
short term hire. This is the first desktop 
laser printer that produces both high 
quality colour as well as high quality 
black printing in a single device. The 
colour monochrome laser technology 
produces a spectrum of colours for 
business printing, using combinations 
of cyan, magenta, yellow and black 
laser toner. 

The QMS ColorScript Laser 1000 
printer has dual paper trays (250 sheets 
of paper or 75 transparencies), support¬ 
ing a wide variety of media including 
plain paper, standard transparency film 
and laser quality labels. The printer 
comes standard with 12MB RAM ex¬ 
pandable to 32MB RAM, and a 60MB 
internal drive. Languages include Post¬ 
Script levels 1 and 2, (65 resident 
typefaces), HP PCL 5 and HP-GL. Inter¬ 
faces include LocalTalk, RS-232C serial, 
Centronics and Ethernet 

For further information circle 166 on 
the reader service coupon or contact 
Tech-Rentals, PO Box 621, Ringswood 
3134; phone (03) 879 2266. 

High speed oscilloscope card 

Gage Applied Sciences has released a 
100 megasample/second (lOOMS/s) digi¬ 
tal storage oscilloscope card for PCs, 
claimed as the highest speed PC-based 
data acquisition card in the world. Called 
the Compuscope 250, the card runs at 
lOOMS/s on channel A or at 50MS/s on 
channels A and B simultaneously 
sampled. The card has AC or DC cou¬ 
pling, and can drive slave units to pro¬ 
vide up to eight channels at lOOMS/s or 
16 channels at 50MS/s. 

The card can trigger from channel A, 
channel B, externally or from the key¬ 
board, and with its on-board memory, 
will allow mid, post or pre-triggering 
to capture relevant information even 
at full sample speed. The timebase is 
independent on all channels, and can 


sample from 1Hz to 100MHz in a 
1-2-5 sequence. 

Oscilloscope software is provided with 
the card which supports independent 
scrolling of all channels, horizontal 
zoom and zero reference adjustment. 
Printer output is supported as well as 
ASCB, Asyst, DADisP, Lotus 1-2-3 file 
formats. Software modules are available 
to run with the oscilloscope software 
which allow processing of the acq uired 
data, including such functions as FFT, 
differentiation, arithmetic etc. 

The card fits any PC-XT/AT/386 and 
has driver software for incorporating it 
into the user’s own software. 

For further information circle 163 on 
the reader service coupon or contact 
Boston Technology, PO Box 1750, North 
Sydney 2059; phone (02) 955 4765. 

Fast 8M bit 

E(E)PROM programmer 

Boston Technology has announced the 
Australian release of its HEP-80X series 
of new-generation high speed, high 
capacity PC-based E(E)PROM program¬ 
mers. Devices supported include 
bytewide EPROM/CMOS EPROM from 
2716 to 8M bits, page mode EPROM 
from 27513, 27011 to 8M bits, 
EEPROM such as .- 


whats 


NEW 


in Speaker Design ? 



D 


The latest Windows based speaker 
design software at an unbelievable 
low cost of only $45.50. Includes 
tutorial and full on-line help. 
Specification sheets available. 

* * * * We are now * * * * 

the Australian distributors for 

OLD COLONY SOUND LABS 

We now have access to a 
wider range of 
parts, literature 
and programs, 
catalogues 
are available . 



I 


Technologies 

(an ME Sound Pty Ltd subsidiary) 

P.O. box 50, 

Dyers Crossing NSW 2429 
g 065 50 2200, fax 065 50 2341 


2816, 2864A and 
28256A. 

The programmer 
has independent 
control keys and a 
separate master 
socket These fea¬ 




tures suit volume 
production, and 
the response is dis¬ 
played with LEDs. 
User friendly 
menu driven soft¬ 
ware is supplied 
with the program¬ 
mer, and functions 
include blank 
check, read verify, 
program, file load 
and save, screen 
edit of binary and 
ASCII data. Hex 
to binary conver¬ 
sion, and 2/4 way 
binary file splitting 
and shuffling are 
also supported. 

For further in¬ 
formation circle 
164 on the reader 
service coupon or 
contact Boston 
Technology, PO 


Cross Compilers 

100% Australian! 


Features 

• ANSI/ISO Standard C 

• Fast Compact Code 

• Verified Reliability 

• Direct I/O Port Access 

• Interrupt Functions 

• Library Source Code 

• Remote Debugging 

• Floating Point Arithmetic 

• Full Maths Library 

• Integrated Environment 

• 12 Months Free Updates 

Chips 

Z80Z180 64160 6086 80166 
80286 8096 6809 6601 
68HC11 6301 6805 68HC05 
68000 68020 68030 683xx 
H8/300 8051 8031 80C552 
80C751 and more! 

Call Now! 

Ph. (07) 300 5011 
Fax (07) 300 5246 
PO Box 103 Alderley OLD 4051 


HI-TECH Software ha* been 
producing C cron compiler* for 
over 10 year* now. At Australia 1 * 
only home-grown 
crott-development specialist, we 
offer world-standard tool* for 
development of embedded 
software at prices much lower 
than any Imported compiler. We're 
so confident of the quality of our 
products and the excellence of 
our support, we offer an 
unconditional 14 day money-back 
guarantee. 

Join the thousands of 
programmers world-wide using 
HI-TECH C for embedded systems 
development and slash your 
software development times, save 
ROM and RAM space, and 
Improve performance. Prices start 
at just $695. 


+41-TECH* 

SOFTWARE 
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COMPUTER NEWS 


Box 1750, North Sydney 2059; phone 
(02)9554765. 

PCMCIA serial 
and parallel cards 

Interworld Electronics has announced 
the release of PCMCIA serial and paral¬ 
lel port cards from Qua tech. Four cards 
are available; SPP-100 parallel port, 
SSP-100 RS-232 serial port, the SSP- 
200 RS-422 serial and SSP-300 RS485 
serial port card. The parallel port card 
provides a single channel bi-directional 
enhanced parallel port interface. It has 
software configurable base address and 
interrupt selection (supports IRQ 3-7, 9- 
12, 14-15). The serial cards all use the 
high speed 16550 UART and have 
software configurable addressing and in¬ 
terrupt selection. The cards can be ‘hot- 
swapped’, which means they can be 
removed or inserted while the computer 
is powered up. 

For more information circle 165 on the 
reader service coupon or contact Inter¬ 
world Electronics and Computer In¬ 
dustries, 1000 Glenhundy Road, Caulfield 
South 3162; phone (03) 563 5011. 

PCMCIA-compatible 
Flash cards 

Maxtor Australia has announced a new 
line of PCMCIA-compatible Flash 
memory cards which offer access time 
three times faster than SRAM memory 
cards, as well as a significant cost ad¬ 
vantage. Developed for the mobile of¬ 
fice, MobileMax Flash memory cards 
will enhance data storage of handheld 
computers and personal digital assistants 
which run applications with storage re¬ 
quirements of between 2MB and 20MB, 
and also demand a long battery life. 

MobileMax Flash Cards feature an in- 
novative power management design that. 


when compared with other Flash offer¬ 
ings, provides users with extended sys¬ 
tem battery life. 

They also have an added advantage 
over SRAM in not requiring a battery for 
data retention — eliminating the risk of 
losing data while changing card batteries 
or during battery failure. The Mobile- 
Max product line consists of a series of 
Flash memory based PCMCIA type I 
cards with capacities of two, four, eight, 
12, 16 and 20MB and are the first of a 
series of products resulting from 
Maxtor’s alliance with M-Systems, Tel 
Aviv, for the development of Flash 
memory based PCMCIA products. 

Colour scanner 

Genius Australia has released a high 
quality colour scanner which provides 
true 24-bit colour images to Windows 
based desktop publishing and presenta¬ 
tion packages. The Genius ColourPage-1 
is an A4 sized flatbed scanner that 
delivers up to 16.7 million different 
shades of colour using sophisticated 
CCD sensors. It can also scan in true 
grey scale or black and white modes. 

The scanner can handle images as 
large as 216mm x 343mm (8.5" x 13.5" - 
legal size) with a maximum resolution of 
1200 dots per inch. The scanning speed 
is 70 seconds to scan an A4 page in 
colour mode and 14.4 seconds in greys¬ 
cale or black and white mode. 

The ColourPage-1 flatbed scanner 
retails for $2349, but is being introduced 
to the Australian marketplace at $2100 
for a short period. The package comes 
with iPhoto Deluxe image processing 
software and interface card. Purchasers 
can also buy Recognita OCR software 
for $150 extra and die ADF-1 document 
feeder for an extra $900. Minimum 
recommended requirements are IBM 
386 system with at least 4MB or RAM. 

For further information circle 167 on 
the reader service coupon or contact 


Genius Australia, 4 Briar Street, Fulham 
Gardens 5024; phone (08) 235 2388. 

12-bit 1MHz 
A/D board 

The WIN-30D is an ultra high perfor¬ 
mance multifunction analog (with DSP) 
and digital I/O board for PC-AT com¬ 
patible computers. 

It offers full 1MHz throughput, data 
packing, and a choice of bursting 
DMA, 16-bit rep string operations, or, 
for the ultimate in efficiency, 32-bit rep 
string operations. 

The board has 16 single-ended input 
channels, with switch selectable ranges, 
and high impedance inputs. Input volt¬ 
age range is selectable to either 0 to 5V 
or +5V to -5V. All configuration is per¬ 
formed through software, including 
DMA and interrupt levels. 

The WIN-30D also features channel 
listing, which specifies the sequence in 
which input channels should be scanned. 
This allows complete flexibility in sam¬ 
pling, as channels can be samples in any 
sequence, and allows the WIN-30D to 
maintain its full 1MHz throughput, 
regarding of the number of channels 
selected. The user also has the option of 
data packing. This packs four 12-bit data 
samples into three 16-bit words, mean¬ 
ing that for each four 12-bit samples, the 
host PC has only to perform three 16-bit 
AT-bus transfers. This feature reduces 
the WIN-30D’s maximum data rate from 
ImHz to 750kHz. 

Software supplied with the card in¬ 
cludes: UEIDAQ drivers (including 
source) for programmers for DOS, Win¬ 
dows 3.1 and Windows NT, driver for 
Labtech Notebook and Lab View, Status- 
30 for DOS, and Status for Windows. 

For further information circle 169 on 
the reader se^wice coupon or contact 
Boston Technology, PO Box 1750, North 
Sydney 2059; phone (02) 955 4765, fax 
(02)955 4468. ♦ 


Australian Computers & Peripherals from JED... Call for data sheets. 



$125 PROM 
Eraser,complete 
with timer 



$300 PC PROM 

Programmer. (Sales tax exempt prices) 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop's parallel printer port and reads, 
writes and edits PROMs from 64Kb to 8Mb. 

It does it qu'ckly without needing any plug in cards. 


The JED 386SX embeddable single board computer can run with IDE and 
floppy disks, or from on-board RAM and PROM disk. It has over 80 I/O 
lines for control tasks as well as standard PC I/O. Drawing only 4 watts, it 
runs off batteries and hides in sealed boxes in dusty or hot sites. 

It is priced at $999 (25 off) which includes 2 Mbytes of RAM. 

JED Microprocessors Pty. Ltd 

Office 7, 5/7 Chandler Road, Boronia, Vic., 3155. Phone: (03) 762 3588 Fax: (03) 762 5499 
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IEC POWER 
CORDS 

Three pin 240Vac plug to 
3 pin IEC socket. 

2m long. Get a couple of 
spares, they 'll come in 
handyand at this price 
you can 't go wrong! 

$6-95 

Also 90 version at $14.95 


see E.A. 
Jan 93 


Check out these 
chips... 

TCM3105NL 
Modem Chip 

Single chip 1200baud FSK modem using a 
single 5V supply. Full and half duplex 
operation. On-cnip group delay equalization 
and TX/RX filtering. Carrier detect level 
adjustment and carrier fail output. Reliable 
CMOS 16pin DIL $14.60 

TEA2000 
PAL/NTSC 
Colour Encoder 

Encodes colour information and provides 
composite video output for driving a video 
modulator. PAL/NTSC selectable, Generates 
burst timing and PAL-switch function. 6 bit 
binary TTL compatible input generates 64 
different colours. Used in Silicon Chip Pattern 
Generator (Nov 91) $7.85 

TL074 Quad Op 
Amp 

Popular low noise JFET op amp in quad 
configuration. Don 1 pay $3.50 we have them 
for only $1.50. 

DTMF Generator 
Chip for 
Binary Data 

The TP5088 is a CMOS device providing 
low cost tone-dialling capabilities in 
microprocessor controlled telephone 
applications. 4-bit data is decoded 
directly without any need for conversion. 
Features direct jjP interface, latches for 
binary data. Generates 16 standard tone 
pairs. On-chip oscillator. Low power 
stand-by mode. 


$3.60 



Now stocking 
CMOS 556 

We now have the dual 555 timer in CMOS 

$3.00 


TOOL BOX 

If you want to do a good job, you need 
the right tools - and we've got 'em! 

Call in and check your requirements 
whether it's for your job or your hobby, 
we ll have the best quality and price. 



ALLEN KEYS 
1.5-6mm8Sizes in Box 
CRIMPING TOOLS 
RG58/RG59U COAXStripr 
BNC/F/Mini M/M/N/TNC 
6 Tension Rtcht Crmpr 
CRIMPER-HDSUB D-Sub Crimp Tool 
CRIMPER-HX2 RG58/59 Coax Crimper 
4 Pin US Pig Crimper 
6 Pin US Pig Crimper 
B Pin US Pig Crimper 
CUTTERS 

104mm Diagonal Cutters 
CUTTERS-CK3799 110mm Angld Fish Ctr 

CUTTERS-CK3798 110mm Oblique Cutter 

CUTTERS-CK3773 115mm Side Cutters 

CUTTERS-CK3786 120mm Oblique Cutter 

CUTTERS-CK3780 110mm Side Cutters 

CUTTERS-CK3841 120mm Side Cutters 

CUTTERS-CK3775 135mm Side Cutters 

CUTTERS-CK3623 145mm Side Cutters 

104mm Mini End Cutters 
115mm Diagonal Cutters 


ALLEN-KEY-HT6 

CRIMPER-CS500 

CRIMPER-CS600 

CRIMPER-KTC1 


CRIMPER-TCT44 

CRIMPER-TCT66 

CRIMPER-TCT88 

CUTTERS-HT12 


CUTTERS-HT13 

CUTTERS-HT14 


CUTTERS-MPC290 Heavy Duty Cutter 
CUT-N-CLINCH Cut and Clinch Tool 

CUTTERS-TRV-30-V End Cutters 

HOT AIR GUN 

ARLEC-EHG998 Dual Heat Hot Air Gun 

DRILLS and DRILL BITS 
ARLEC-DRILLNDRIV ARLEC Drill N Drive 
DRILL-ME12 5-14V DC Drill 

DRILL-SET-T2330 Drill Set 

0.70mm Carbide Drill 
0.80mm Carbide Drill 
0.90mm Carbide Drill 
1.00mm Carbide Drill 
1.20mm Carbide Drill 
0.70mm HSS Drill 
0.80mm HSS Drill 
0.90mm HSS Drill 
1 OOmm HSS Drill 
1.20mm HSS Drill 
FILES 
Needle Files 
HOLE PUNCH 
16-30mm Hole Punch 
1C EXTRACTORS 
IC-EXTRCTN-TWZR 16 Pin Extrachon 
IC-EXTRCTN-16 14/16 Pin Extrctn Tool 

IC-EXTRCTN-PLCC PLCC Puller 

14/16 Pin Insrtn Tool 
24/28 Pin Insertn Tool 
40 Pin Insrtn Tool 
KNIVES and BLADES 
X-ACT0No.11 Blades x 5 
X-ACT0 No.16 Blades x 5 
X-ACTO CUT-ALL Knife 
Boxed Set of 3 Knives 
NIBBLING TOOL 
Nibbling Tool 
NUT DRIVER 
5 Nutdrvrs 3 to Smm 
PICK UP TOOLS 
Spring Loaded 3 Claw 
Tweezers + Magnet 
TYPE PIN INSERTERS 
Pin Inserter for D Type 
PLIERS 

115mm Long Nose Pliers 
Snipe Nose 
120mm Flat Nose 
145mm Needle Nose 
120mm Round Nose 
120mm Snipe Nose 
150mm Snipe Nose 
150mm Snipe Nose-Bent 
REAMER 
Tapered Reamer 
SCRIBING TOOL 
Scribing Tool 


EZ-C7SC/1 

EZ-C8SC/1 

EZ-C9SC/1 

EZ-CIOSC/1 

EZ-C12SC/1 

EZ-HSS.70 

EZ-HSS.80 

EZ-HSS.90 

EZ-HSS1.00 

EZ-HSS1.20 

FILES-CK124P 

HOLE-PUNCH 


IC-INSRTN-16 
IC-INSRTN-28 
IC-INSRTN-40 

EZ3108 

EZ3110 

EZ3141 

KNIFE-SET-HT23 

NIBBLER-HT2049 

NUT-DRIVER-HT115 

PEARL-CATCH 

PICK-UP-HT27 

O 

PIN-INSERTION 

PLIERS-HT15 

PLIERS-CK3767 

PLIERS-CK3770 

PLIERS-CK3783 

PLIERS-CK3771 

PLIERS-CK3772 

PLIERS-CK3777 

PLIERS-CK3769 

REAMER-M422 

SCRIBER-HT25 


4.95 

19.95 

64.95 
82.60 
88.00 
88.00 

29.95 

29.95 

34.95 

10.95 
46.25 

50.60 
44.10 
55.05 
47.50 
15.40 
45.80 

16.60 

8.95 

9.95 

69.95 
35.00 

22.95 


74.95 

29.95 

14.50 

12.50 
12.50 
12.50 
12.50 
12.50 

8.70 

5.55 

5.55 

5.55 

3.50 

33.00 

69.95 

2.50 
9.80 

14.75 

12.50 
12.50 
12.50 

4.50 

4.50 

5.25 

19.95 

19.95 


3.95 
11.95 

4.25 

9.95 

35.10 

33.10 

36.60 
29.50 
34.75 
40.80 

44.60 



SCREWDRIVERS 


SD-HT28 

Stubby Ralchet Driver 

9.95 

SD-W86252 

Stubby XBIade 

7.10 

SD-CK4880-2.5 

2.5x60mm XBIade Dvr 

10.20 

SD-CK4880-3 

2.5x75mm XBIade Dvr 

6.60 

SD-W73101 

2.5x75mm Insltd Xblade 

6.00 

SD-CK4880-4 

3x100mm XBIade Dvr 

7.30 

SD-CK4880-6 

3xlS0mm XBIade Dvr 

7.30 

SD-CK4881-4 

4x100mm XBIade Dvr 

6.60 

SD-W73104 

4x100mm Insltd Xblade 

7.10 

SD-CK4880 

4x150mm XBIade 

6.60 

SD-CK4881-6 

4x150mm XBIade Dvr 

6.60 

SD-CK4975 

4x250mm XBIade 

8.50 

SD-W74008 

5.5x125mm XBIade 

8.50 

SD-CK4965 

5.5x300mm XBIade 

10.80 

SD-W86982 

6x25mm Xblade Stubby 

7.10 

SD-W74010 

6.5xlSOmm XBIade 

9.50 

SD-CK4882 

00x60mm Philips 

11.45 

SD-CK4882- 

1x80mm Philips 

11.20 

SD-W73501 

0x60mm Phlps Insltd 

6.50 

SD-W73502 

1x80mm Phlps Insltd 

7.65 

SD-W73503 

2xlOOmm Phlps Insltd 

9.90 

SD-W94208 

02x25mm Phillips Stubby 

7.10 

SD-CK4977 

250mm Philips 

8.25 

SD-W77003 

2x100mm P0ZIDRIVE 

8.95 

SD-TORX-HT20 

1.5xlSOmmTorx for Mac 

4.95 

SD-TORX-W82010 

T.10TORX Driver 

11.20 

POWER DRIVER BITS 


SD-BIT-W26724 

2x4mm XBIade Bits 

4.75 

SD-BIT-W26726 

2x5.5mm XBIade Bits 

4.75 

SD-BIT-W26720 

2 Nol Phlps Bits 

4.35 

SD-BIT-W26732 

3 PhilipsBiB 

10.70 

SD-BIT-W26721 

2 No2 Phlps Bits 

4.35 

SD-BIT-W26717 

2 No2 POZIDRIVE Bits 

4.70 

SD-BIT-W26716 

POZIDRIVE Bits 

3.75 

SD-BIT-W26735 

TORX T-10 Bit 

6.50 

SD-BIT-W26736 

T0RXT-15 Bit 

4.75 

SD-BIT-W26737 

TORX T-20 Bit 

4.75 

SD-BIT-W26703 

Extender 

11.25 

SD-BIT-W27620 

6 Assrtd Bits+Holder 

20.50 

SD-BIT-W26713 

7 Asrtd Bits + Extender 

23.20 

SD-SET-CK4854P 

Watchmakers Drivers 

21.00 

SCREWDRIVER SETS 


SD-SET-CK4884 


29.30 

SD-SET-HT7 

6 Pee Jwlrs Dvr Set 

5.95 

SD-SET-HT8 

Jewellers Philips Set 

5.95 

SD-SET-HT9 

6 Pee Jwlrs Dvr Set 

6.95 

SD-SET-W18970 

1000V 6 Dvr + Tester 

57.60 

SD-SET-W20130 

2 Phlps & 5 XBIade 

TEST DRIVERS 

87.95 

SD-TEST-ES1 

140mm Neon Test Dvr 

2.45 

SD-TEST-B3226 

Test Driver 

TIN SNIPS 

3.35 

SNIPS-CK4531 

250mm Tinsnips 
STRIPPERS 

32.50 

STRIPPER-CS200 

StripperO.5 to 3.5mm 

16.95 

STRIPPER-CS500 

RG58/59 COAX Stripper 

19.95 

STRIPPER-CK3754 


28.90 

STRIPPER-KFLEX 

JOKARI Flex Stripper 

32.00 

STRIPPER-K0AX2 

JOKARI Coax Stripper 

32.00 

STRIPPER-W/W 

Wire Wrap Stripper 

27.80 

SUPERTOOL and BITS 


ARLEC-SUPER-TOOL 12V Drill/Grinder 

59.95 

ARLEC-ET612 

Eraser 

4.50 

ARLEC-ET625 

Drill Bits Pack of 4 

7.95 

ARLEC-ET627 

Grinding Bits Pack of 3 

2.95 

ARLEC-ET643 

Erasers 

3.25 

ARLEC-ET669 

Engraving Bits 

10.95 

ARLEC-ET688 

Diamond Engraving Bit 

18.95 

ARLEC-ET689 

Splitting Discs 

15.95 

ARLEC-ET722 

Wire Brushes Pack of 3 
TOOL KITS 

16.95 

T00L-KIT-HT11 

20 Piece Tool Kit 

17.95 

T00L-KIT-HT17 

16 Piece Tool Kit 
TWEEZERS 

19.95 


TWEEZERS-CK2302 115mm Straight Tweezers 6.95 

TWEEZERS-CK2312 150mm Clamp Tweezers 19.95 

TWEEZERS-CK2314 150mm 45d Tweezers 15.90 

TWEEZERS-CK2316 110mm Straight Tweezers 19.95 

VICE 

VICE-MV3 PlasticVice Suction 6.95 

WIRE WRAP TOOL 

WIRE-WRAP-TOOL Wire Wrap Tool 19.80 


Hakko926 

Soldering 

Station 


The Hakko 926 is a super¬ 
quick heat-up (3 sec cycle) 
and fast recovery iron. The 
built-in ceramic heater 
maintains temperature to 
within 0.5°C of the setting. 

Yes this is an ADJUSTABLE temperature iron covering the range from 
200°C to 480°C using a full wave zero-crossing switching system. 
Meets MIL-STD-2000 and operates at safe 24V. 

Some people are asking $250! Check our price $199.85 


8.30am to 5.00pm Mon to Thurs. 8.00am to 4.30 Fri. 
Saturdays 8.00am to 4.00pm. Mail Orders add $5.00 min 
postal charges. Next day delivery in Sydney add $8.00. 
All prices include Sales tax unless stated otherwise. 
Tax exemption certificates accepted if the line value 
exceeds $10 OO 

BANKCARD, MASTERCARD, VISA, CHEQUES or CASH 
cheerfully accepted. 



JED PC EPROM 
Programmer Now in Stock 

Australian designed and made and programs most popular EPROM's 
and FLASH proms. Just connect to the parallel/pnnter (Centronics) 
port of any IBM compatible computer using a DB25 connector and you 
can program 28 ana 32 pin devices ranging from 2764 to 27080 and 
their derivatives. Ideal for use with lap-tops - no plug-in cards or 
complications. Programmer is completely hand-free. AIT controls are 
via the attached computer. Support software gives feedback of progress. 
Functions available include Blank check, verity EPROM to disk file, Auto 
ID, Read and Write EPROM to disk. EPROM contents can be viewed and 
single hex bytes altered. Operation can be either manual or automatic 
using the built-in ID mode of the EPROM to match the most efficient 
programming algorithm to the device. Requires only minimal memory 
as programming is done in “chunks". 

Support the local product! Excellent value $363.00 



HKO-802-ELEMENT 

802 24V/50W Heater Elmt 

62.20 

HK0-802-FLTR-SPR 

802 Spring Fitter 

18.90 

HKO-802-NZL-0.8S 

802 0.8mm Slim Nozzle 

27.30 

HKO-802-NZL-1.0S 

802 1 0mm Slim Nozzle 

27.30 

HKO-802-NZL-0.8 

802 0.8mm Nozzle 

27.30 

HKO-802-NZL-1.0 

802 1.0mm Nozzle 

27.30 

HK0-802-NZL-1.3 

802 1.3mm Nozzle 

27.30 

HK0-802-NZL-1.6 

802 1.6mm Nozzle 

27.30 

HK0-802-PIPE-HLD 

802 Fitter Pipe Holder 

24.25 

HKO-PAPER-fLT-LG 

Large Crmc Ppr 802/483 

12.60 

HK0-802-PAPER-S 

802 Small Ceramic Paper 

12.60 

HKO-PIN-0.8 

0.8mm Clng Pin 802/483 

3.60 

HKO-PIN-I.O 

1.0mm Clng Pin 802/483 

3.55 

HKO-PIN-1.3 

1.3mm Clng Pin 802/483 

3.55 

HKO-PIN-1.6 

1.6mm Clng Pin 802/483 

3.55 

HKO-O-RING 

0-Ring for 802/483 

3.10 

HKO-481-HEATER 

481 Heater 

34.45 

HK0-481-T00L 

481 Tip Removal Tool 

18.90 

HKO-483-HEATER 

483 Heater Element 

31.15 

HK0-483-T-0.8 

483 0.8mm Tip 

33.90 

HK0-483-T-0.8S 

483 0.8mm Slim Tip 

33.90 

HKO-483-T-1.0 

483 1.0mm Tip 

33.90 

HK0-483-T-1.0S 

483 1.0mm Slim Tip 

33.90 

HK0-483-T-1.3 

4831.3mm Tip 

33.90 

HK0-483-T-1.3S 

483 1 3mm Slim Tip 

33.90 

HKO-483-T-1.6 

4831.6mm Tip 

33.90 

HK0-483-C0RE 

483 Heater Core & Cover 

57.85 

HK0-483-PIN 

483 Heater Core Pin 

6.50 

HKO-483-TOOL 

483 Tip Removal Tool 

15.60 

HK0-483-FILT-SET 

483 Filter Set & Pipe 

11.60 

HKO-483-DIAPHRAM 

483 Diaphram Set 

32.60 

HKO-483-FILTERS 

483 Fitter Set 10 Piece 

19.00 

HKO-TIP-DS-O.8 

Tip for 483/707/700 

31.75 

HKO-TIP-DS-I.O 

Tip for 483/707/700 

31.75 

HK0-800L-HEATER 

60W Heater for 700C 

35.25 

HKO-8O0L-CORE 

800L Heater Core 

66.45 

HK0-850-HEATER 

850 Heater Element 

58.10 

HKO-850-HTR-PIPE 

850 Heater Element Pipe 

49.90 

HK0-TIP-M-1.6D 

1.6mm Dual Flat Tip 

9.70 

HKO-TIP-M-1.8H 

1.8mm Offset Tip 

16.40 

HKO-TIP-M-1C 

1.0mm Conical/Tip 

9.70 

HKO-TIP-M-1CF 

1.0mm Conical Flat Tip 

15.10 

HKO-TIP-M-2.4D 

2.4mm Dual Flat Tip 

9.70 

HK0-TIP-M-2C 

2.0mm Conical Tip 

9.70 

HK0-TIP-M-2CF 

2.0mm Conical/Flat Tip 

15.10 

HKO-TIP-M-3.2D 

3.2mm Dual Flat Tip 

9.70 

HKO-TIP-M-3C 

3.0mm Conical Tip 

10.20 

HK0-TIP-M-3CF 

3.0mm Conical/Flat Tip 

10.20 

HK0-TIP-M-4C 

4.0mm Conical Tip 

10.65 

HK0-TIP-M-4CF 

4.0mm Conical/Flat Tip 

10.20 

HK0-900L 

Heavy Duty Iron 

61.20 

HKO-900M 

Iron with 1.6mm Tip 

59.55 

HK0-900M-HEATER 

Heater for 926 

29.25 

HKO-926-HOLDER 

Complete 926 Iron Hldr 

29.35 

HKO-926-SPONGE 

926 Tip Sponge 

3.95 

HKO-ANTI-SEIZE 

Anti Seize Compound 

3.80 

HKO-GREASE 

Silicone Grease 

5.40 


Geoff Wood Electronics Pty Ltd 

and Semtech (inc in N S W) 

229 Burns Bay Road, Lane Cove West 
NSW 2066 (Corner Beatrice Street) 

Telephone : (02)428 4111 Fax: (02)4285198 
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EA DIRECTORY OF SUPPLIERS 


Which of our many advertisers are most likely to be able to sell you that special component, 
instrument, kit or tool? It’s not always easy to decide, because they cant advertise all of 
their product lines each month. Also some are wholesalers and don’t sell to the public. The 
table below is published as a special service to EA readers, as a guide to the main products 
sold by our retail advertisers. For address information see the advertisements in this or 
other recent issues. 


Supplier 

State 

A 

B 

C 

D 

E 

F 

G 

Altronics 

WA 

• 

• 

• 

• 

• 

• 

• 

Companion Computers 

VIC 


• 






Dick Smith Electronics 

ALL 

• 

• 

• 

• 

• 

• 

• 

Emona Instruments 

NSW 






• 


Geoff Wood Electronics 

NSW 

• 

• 

• 

• 

• 

• 


Jaycar Electronics 

Eastern 

• 

• 

• 

• 

• 

• 

• 

Kalex 

VIC 



• 





Macservice 

VIC 






• 


RCS Radio 

NSW 



• 





Rod Irving Electronics 

VIC 

• 

• 

• 

• 

• 

• 

• 
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KEY TO CODING: 

A Kits and modules 
B Tools 

C PC boards and supplies 


D Components 
E 1C chips and semiconductors 
F Test and measuring instruments 
G Reference books 


Note that the above list is based on our understanding of the products sold by the firms concerned. If 
there are any errors or omissions, please let us know. 
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SUBSCRIPTIONS: All subscription en¬ 
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 353 9992. 
BACK ISSUES: Available only until stocks 
are exhausted. Price A$7.50 which includes 
postage within Australia only. OVERSEAS 
READERS SHOULD ADD A FURTHER 
A$2.50 FOR EVERY BACK ISSUE RE¬ 
QUIRED. 

PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can 
be supplied. Price $7.50 per project or $15 
where a project spreads over several issues. 
PCB PATTERNS: High contrast, actual size 
transparencies for PCBs and front panels 
are available. Price is $5 for boards up to 
lOOsq.cm, $10 for larger boards. Please 
specify negatives or positives. 

PROJECT QUERIES: Advice on projects 
is limited to postal correspondence only 
and to projects less than five years old. 
Price $7.50. Please note that we cannot 


undertake special research or advise on 
project modifications. 

Members of our technical staff are not 
available to discuss technical problems 
by telephone. 
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side the scope of ‘Replies by Post*, or sub¬ 
mitted without fee, may be answered in the 
‘Information Centre’ pages at the discretion 
of the Editor. 
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and payable to ‘Electronics Australia’. Send 
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(American Express, Bankcard, Mastercard 
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The Secretary, Electronics Australia, P.O. 
Box 199, Alexandria, NSW 2015; phone 
(02) 353 0620. 

PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO¬ 
COPIES OR PCB ARTWORK OVER THE 
COUNTER. 


METHOD OF PAYMENT: (Please circle correct method). 
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Into Computers, Multimedia, Music 
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There are many areas where our 
function generator will surpass 
your expectations. 



A built-in 12-bit , 40 MSample/sec, 
16K deep arbitrary waveform 
generator easily handles your custom 
waveform needs. 


Internal AM , f'M, FSK and burst 
modulation eliminate your need for 
a second modulation source. 


A Z' 


i ■ 

V ll 


Both linear and log sweeps are built 
in , making filter and amplifier testing 
quick and easy. 


At a price that falls below them. 







The HP 33120A 15 MHz 
synthesised function/arb 
generator: Within budget, 
without compromise. 

In the world of function generators, 
price and performance have always 
been synonymous. So it’s under¬ 
standable you’d expect to pay more 
for the measure of confidence you 
get with a synthesised signal source 
that delivers stable, accurate signals 
test after test. Or, for the flexibility 
to generate complex waveforms 
with arbitrary waveform capability. 

You’d probably also expect to pay a 
premium for the convenience of 
built-in sweep and modulation 
functions. And to have both HP-IB 
and RS-232 interfaces standard. 


Fact is, you can always get high 
performance with the high price to 
match. Or, order the HP 33120A 
fully loaded function/arb generator 
and get something totally unex¬ 
pected. A price you can afford. 


Discover just how easy it is to 
afford a fully loaded 15 MHz 
function/arb generator with 
synthesised signal source and 
arbitrary waveform capability. 
Once you hear the price, we think 
you’ll agree it’s the best deal of any 
function generator in its class. 


In fact, you can learn more about 
the HP 33120A function/arb 
generator’s custom waveform 
capability, signal accuracy, easy 
programmability and any other 
specifications you may need to 
make the 
right decision 

So call our 
Customer 
Information Centre on 13 1347 
(Australia wide) and ask for 
extension 2902. 

A better way. 

Whpt HEWLETT® 
mL'tiM PACKARD 


Call HP to see how much function generator you 
can get for your money. 

























